NASA 

Technical 

Paper 

1909 


July 1982 


Thermodyna mic and Transport 
Combustion Properties oi 
Hydrocarbons With Air 

IV - Compositions Corresponding to Rankine 
Temperature Schedules in Part III 

Sanford ( i on ioi 1 7 . T 




NASA 



NASA 

Technical 

Paper 

1909 

1982 

Thermodynamic and Transport 
Combustion Properties of 
Hydrocarbons With Air 

IV - Compositions Corresponding to Rankine 
Temperature Schedules in Part III 


Sanford Gordon 

Lewis Research Center 
Cleveland, Ohio 


N/\SA 

National Aeronautics 
and Space Administration 


Scientific and Technical 
Information Branch 



Summary 

Thermodynamic and transport combustion properties have been calculated for a wide range of conditions for the 
reaction of hydrocarbons with air. Three hydrogen-carbon atom ratios were selected to represent the range of at 
fuels (H/C = 1.7, 2.0, and 2.1). For each of these H/C ratios, combustion properties were calculated for the following 

conditions: 

Equivalence ratio: 0, 0.25, 0.5, 0.75, 1.0, and 1.25 

Water-dry air mass ratio: 0 and 0.03 1A A 

Pressure, kPa: 1.01325, 10.1325, 101.325, 1013.25, and 5066.25 (or in atm: 0.01, 0.1 ,1, 10, and 50) 

Temperature, K: every 10 degrees from 200 to 900 K; every 50 degrees from 900 to 3000 K 
Temperature ”R: every 20 degrees from 360° to 1600° R; every 100 degrees from 1600 to 5400 R 
The properties presented are composition, density, molecular weight, enthalpy, entropy, specific : ea ■ * 
pressure volume derivatives, isentropic exponent, velocity of sound, viscosity, thermal co y, 

number 'property tables are based on compositions that were calculated by assuming both (1) chemica equi i num ( or 
3 homogeneous and heterogeneous phases) and (2) constant compositions for all temperatures. Properties in SI 
units are presented in part I (TP-1906) for the Kelvin temperature schedules and the 

presented in part II (TP-1907). Properties in U.S. customary units are presented m part III (TP-1908) for the Rankine 
temperature schedules, and corresponding compositions are presented in this report. 


Introduction 

This report contains the equilibrium compositions corresponding to the thermodynamic and transport combustion 
orlertLJ ^presented in part III (ref. 1). These compositions were determined by the method of reference 2. The sources 
and accuracy of the thermodynamic properties of the pure species on i which the equilibrium calculations are based are 

"ni^om in’part 1! i’nitMy 5 “a^uTstd« and 3 condensed species were considered in the calculations. Only 
17 of rtiese 55 gaseous species had equilibrium mole fractions greater than 0.000005 for any of the conditions in this 
report and therefore were the only ones retained in the final tables. 


Tables 

Each equilibrium composition table in this report is assigned the same number as its corresponding combustion 
nroDerties table in part III. As explained in part III, the numbers for the combustion properties tables consist of a 
numerical Z and an alphabetical part, for example, table 10.3B. The five letter, A through E are used to designate 
five types of tables that differ according to several assumptions made concerning composition. The conditions covered 
by these tables are summarized as follows: 


Table 

Type of composition 

Equivalence 

ratio, 

ER 

Temperature 

range, 

A 

Constant 

£1 .0 

360 to 5400 

B 

Equilibrium 

(gas phase only) 

£1 .0 

1600 to 5400 

C 

Equilibrium 

(multiphase) 

£1 .0 

360 to 760 

D 

Equilibrium 

(gas phase only) 

1.25 

360 to 5400 

E 

Equilibrium 

(multiphase) 

1.25 

360 to 1400 




Inasmuch as compositions are assumed to be constant over the entire temperature range for table A they are not 
presented in this report but rather are included in the table A combustion properties tables in part III/ 

The numerical part of the table numbers may consist of a whole number (table C) or a whole number dIus one 
decimal place (tables B, D and E). The whole number part for all tables depends on the type of air (dry or m "he 
H/C ratio, and the equivalence ratio. These numbers are summarized as follows: ’ 


Hydrogen- 

carbon 

ratio, 

H/C 

Dry air 

Wet air 



Equivalence ratio, ER 

0 

0.25 

0.5 

0.75 

1.0 

1.25 

0 

0.25 

0.5 

0.75 

1.0 

1.25 



Whole number part of tables B to 1 

1 

— 


Air only 
1.7 
2.0 
2.1 

1 

2 

7 

12 

3 

8 

13 

4 

9 

14 

5 

10 

15 

6 

11 

16 

17 

18 

23 

28 

19 

24 

29 

20 

25 

30 

21 

26 

31 

22 

27 

32 


In tables B, D, and E the decimal place is used to designate pressure as follows: 


Pressure 

Decimal part of 
table number 

kPa 

atm 

1.01325 

0.01 

0.1 

10.1325 

.1 

.2 

101.325 

1.0 

.3 

1013.25 

10 

.4 

5066.25 

50 

.5 


drf air'' H/C =ToTnH Fr” in taNe L As an exam P le > all table numbers for the conditions of 

u • ■ . ’ . s art W1 th 10. Thus for this condition the low-temperature equilibrium table is 10C The 

lgh^temperatiire equilibrium tables for this condition are divided into five tables (10. IB, 10.2B, 10 3B 10 4B and 
10.5B) according to whether the pressure is 0.01, 0.1, 1, 10, or 50 atm. ’ ' ’ and 

™° le fraCt !° n °f a species J for a specified temperature in any composition table is defined as the number of 

STSnST ^ thC nUmb -° f moIes a » s P ec i es (including con^U^ 

temperature. (See eq (3), part I.) Mole fractions are given to five decimal places. Any species whose mole fraction is 

appearing w\7^1 z'eros °‘ 00001 ^ a " temperatUreS ° f 3 particuIar table is om i«ed from that table rather than 
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TABLE I. - COMPOSITION TABLE NUMBERS 


(a) Dry air 


Hydrogen- 

carbon 

ratio, 

H/C 

Equivalence 

Equilibrium composition 

ratio, 

ER 

High temperatures 

Low tem- 
peratures, 
all 

pressures 


m 

mm 

p = i 

P = 10 

P = 50 

— _ 

Air only 


1.2B 

1.3B 

1.4B 

1.5B 

— - 

1.7 

0.25 

.5 

.75 

1.0 

1.25 (homo- 
geneous) 
1.25 (hetero- 
geneous) 

2. IB 
3. IB 
4. IB 
5. IB 
6. ID 

6. IE 

2.2B 
3.2B 
4.2B 
5.2B 
6. 2D 

6.2 E 

2.3B 
3.3B 
4.3B 
5.3B 
6. 3D 

6.3E 

2.4B 

3.4B 

4.4B 

5.4B 

6.4D 

6.4E 

2.5B 

3.5B 

4.5B 

5.5B 

6.50 

6.5E 

2C 

3C 

4C 

5C 

2.0 

0.25 

.5 

.75 

1.0 

1.25 (homo- 
geneous) 
1.25 (hetero- 
geneous) 

| 

7.2B 
8.2B 
9.2B 
10.2B 
11. 2D 

11. 2E 

7.3B 
8.3B 
9.3B 
10. 3B 
11. 3D 

11. 3E 

7.4B 
8.4B 
9.4B 
10.4B 
11. 4D 

11.4E 

7.5B 
8.5B 
9.5B 
10. 5B 
11 .50 

11. 5E 

7C 

8C 

9C 

10C 

2.1 

0.25 

.5 

.75 

1.0 

1.2 5 (homo- 
geneous) 
1.25 (hetero- 
geneous) 

12. IB 
13. IB 
14. IB 
15. IB 
16. ID 

16. IE 

12. 2B 
13.2B 
14.2B 
15. 2B 
16. 2D 

16. 2E 

12. 3B 
13. 3B 
14. 3B 
15. 3B 
16. 3D 

16. 3E 

12.4B 
13.4B 
14. 4B 
15. 4B 
16. 4D 

16. 4E 

12. 5B 
13. SB 
14. 5B 
15. 5B 
16. 5D 

16. 5E 

12C 

13C 

14C 

15C 


(b) Wet air (w/a = 0.03) 




Air only 

17. IB 

17. 2B 

17 .38 

17.4B 

17. 5B 

— - 

1.7 

0.25 

.5 

.75 

1.0 

1.25 (homo- 
geneous) 
1.25 (hetero- 
geneous) 

18. IB 
19. IB 
20. IB 

21. IB 
22. ID 

22. IE 

18. 2B 
19.2B 
20. 2B 
21.2B 
22. 2D 

22. 2E 

18.3B 
19. 3B 
20. 3B 
21. 3B 
22.30 

22. 3E 

18.4B 
19.4B 
20. 4B 
21. 4B 
22. 4D 

22.4E 

18. 5B 
19. 5B 
20. 5B 
21.5B 
22. 5D 

22. 5E 

18C 

19C 

20C 

21C 

2.0 

0.25 

.5 

.75 

1.0 

1.2 5 (homo- 
geneous) 
1.25 hetero- 
geneous) 

23. IB 
24. IB 
25. IB 
26. IB 
27. ID 

27. IE 

23. 2B 
24. 2B 
25. 2B 
26.2B 
27. 2D 

27. 2E 

23. 3B 
24. 3B 
25. 3B 
26. 3B 
27. 3D 

27. 3E 

23. 4B 
24.4B 
25. 4B 
26.4B 
27. 4D 

27. 4E 

23. SB 
24. 5B 
25. 5B 
26. 5B 
27. 5D 

27. 5E 

23C 
24C 
- -25C 
26C 

2.1 

0.25 

.5 

.75 

1.0 

1.25 (homo- 
geneous) 
1.25 (hetero- 
geneous) 

28. IB 
29. IB 
30. IB 
31. IB 
32. ID 

32. IE 

28. 2B 
29. 2B 
30. 2B 
31.2B 
32.20 

32. 2E 

28. 3B 
29. 3B 
30. 3B 
31. 3B 
32. 3D 

32. 3E 

28. 4B 
29. 4B 
30. 4B 
31 .4B 
32.4D 

32.4E 

28. 5B 
29. 5B 
30. 5B 
31. 5B 
32. 5D 

32. 5E 

28C 
29C 
30C 
3 1 C 

















TABLE 1.1B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 1.2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS ) 
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TABLE 1.3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 1.5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE Z.1B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 2 . 2 B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 2.3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 2.AB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 2 . 5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 3.2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 3.3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 3 .AB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 3.5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 3 C LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE A. IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 


CM 


X 

03 


CM 

O 


CM CM CM r-l O 60 

O O O O O O' 

O D O O O 

in in a in in sd 


a io o si- a oo 

A a oo «© p'- so 

cth ^ ^ c* 

sd -d- -d sd- sd sd 
900000 


MTiHW'OO 
in<3-H1HOO 
Cf* ©* 0 s <*• A A 
sd sd d d d 


KlnHOIT 1 ^ 
O CM A 40 CM A 
^o^o i >ohm 
d d d A A A 
oooooo 


«H A pH 40 OQ A 

d a a oo cO «3 
A A A A A A 
o o o o o o 


sONHrN^I^ 

A A <H A CM A 
A A A d d 40 

o o o o o o 


A d CM 
d d 
o A o 
40 CM CM 

OOO 


o o o o o o 
oooooo 
o o o o o o 
oooooo 


CM 40 A O A 

OOOOHH 

oooooo 


rsHH^NA 

CM -d A 00 CM A 


oooooo 


CM 40 LA rH CMO 
d CM CM A O 60 

cm 40 d a a oo 

oooooo 

oooooo 


a a a a a- h 
oo h a cm a o 
otomwoto 
i—4 rH i—4 pH CM CM 
oooooo 


irivOiC'J’ON 

n n oo o 40 «o 

vtiflimmoo 
CM CM CM CM CM CM 
oooooo 


Adeo 

OHK1 
00 A CM 


oooooo 

oooooo 

oooooo 


oooooo 

oooooo 

oooooo 

oooooo 


(\J d A CM CM A 
OOOHNlO 


oooooo 


O A 60 A 60 A* 

a si* cm k> <r* 

OOHfSitOsh 

oooooo 

OOOOOO 


.H CM CM A d 60 
AO^^'O't 
OHHHCJK) 


c* h a a cm t** 
o A* A A A 

lANOinHIS 
<MA A«0OH 
O O O O *-4 i-4 


cm a co 

to 60 to 

40 A o 
40 d a 


cjs cp* «0 *0 a A 

60 60 CO 00 00 00 
A A A A A A 
^ ^ ^ 
rs A I s - P'- A I s - 


K) O O 40 40 
CO «0 a a a la 
LA LA LA LA LA LA 
d d d d d sd 

A a r% a K 


OlOOCO'tH 
sj- CsJ O MJ CM M3 
LA LA LA d d fO 
d d d d d d 

a a a a a a 


CM 60 A d- A 60 

a d r«- 40 cm f-t 

NHO'-SsJ’O 
d d 40 40 40 40 

a a a a a a 


A O d A A CM 
OeOO'ONN 
A 60 »H CM CM H 
CJHHO ACO 

a- a. a a «o a 


A* CA CO A CM A 
A sO to O CO vO 
A A d 40 —4 CD 

sA m3 ■A sO A 


a. A- CA 
«A O CA 
M3 60 o 
O 60 60 
LA LA LA 


n 

Ui 

X 

o 


O i— 4 CM 40 lA 60 

OOOCOO 

oooooo 

oooooo 


oooooo 

oooooo 

oooooo 


CM 60 LA LA A 40 
— ■* <—4 (M 40 d A 
oooooo 
oooooo 
oooooo 


OOOOOO 

oooooo 

OOOOOO 


r-4 K1 CA <A PA 40 
oo O CM LA <A 40 
O r-t <— 4 p— 4 r-4 CM 

oooooo 

oooooo 


OOOOOO 

oooooo 

oooooo 


A A 40 A A A 

A (NtoO't HCP 
CM 40 40 d A A 


OOOOOO 

oooooo 


CM A A O d d 

60 A A 60 oo 00 

sA A 60 CA O P— I 


sA M3 60 o oo 40 
A LA r-l A A A 
CM 40 d d d d 


OOOOOO OOOOOO 


oooooo 


CD p- 4 p— I CM CM 40 
OOOOOO 
OOOOOO 

oooooo 


snno 
d CA 40 
d 40 40 


OOO 

OOO 

OOO 


CM CM CM CM CM CM 
A a a A A A 
o CA CA CA CA tT' 
60 «0 60 60 60 60 
OOOOOO 


r-4 i-4 O CA m 3 CM 
A A A sdh d d 
C7s (A O' CA CA 
60 60 60 60 60 60 


M3 M3 CM »— 4 i— 4 A 
40 CM H O A r-4 

04s CA CA 60 60 60 
CO 60 60 60 60 60 
oooooo 


LA CA CM 40 40 CSJ 
lA M3 LA CA 00 >— I 
A O LA 40 i— I CA 

60 60 60 60 60 A 


(ANtMTjHtf 
A d 40 d A 40 
A H A O 40 A 
A A A A A d 


0(ClClC4N0 
A 00 A O A A 
60 O A A r-4 A 
40 40 CM r-4 r- • O 
OOOOOO 


CM O CA 
00 CA M3 
d CM pH 


0£ 

> 

4-1 

=3 

<y 


oooooo 


oooooo 

oooooo 

oooooO 


CM 40 o A CA 

ooohhN 

oooooo 

oooooo 


O O H CM -sd- 60 


oooooo 

OOOOOO 


A 40 O *-4 O A 
ArltOrtrl 
OOHr4fM40 
OOOOOO 

oooooo 


pJJOsP't 
rH 40 m CA A O 

O O O O rH CM 

oooooo 


oooooo 


d O CM A A A 
CM A «A d CA 40 

Ml- A M3 C© CA rt 
O O O O O >H 


lOinff'CO'f't 

r-4 40 d A d A 
d A CA lO O' A 
OOOHHftJ 
OOOOOO 


A CA fO M3 A A 

CM fO rO CM H CA 
r-4 »— 4 r-4 <H »— f O 
OOOOOO 


40 A 60 -H d CD 

d M3 CA 60 d CM 
A A A 00 O pH 
40 sd" A M3 60 CA 


vj- A 40 
40 A A 

oooin 

OOO 


CA O 40 
A «d- sA 
O 60 sd- 

O O H 


CM CM CM CM CM CM 
sA sA -A M3 M> M3 
A A A A A A 


CM CM CM «H r-f O 
M3 A A A A A 
A A A A A A 

00000(3 


A CA A A M3 CM 
A vd 40 •— I A rH 
A A A A vj- \J- 


C3 CM H A CM CM 
r-t A CM O'- A H 
40 H O- A rH A 
O O CA CA <A 60 

i— f «H O O O O 


O A sd" A A O 
A CA A CM 60 CA 

CA p— I 40 A A 60 
A A A A sd" 40 


«f IfltPAHH 

A CM A CM A A 
r-4 A CA A r-l 60 
40 CM pH r-t p-f O 
OOOOOO 


A A 60 
sA A sd - 
A -d- 40 
OOO 


O 

O 


AHf\J.- 4 Avr 

OHOJsTNfO 


OOOOOO 


A p-4 CM A CM o ACA«Hpd-rH60 

N A «0 N A. A. A 40 A CA O sj" 

CM 40 A 60 CM A fO O A «d CJ <C 

O O O O pH pH CM 40 40 sd- A A 

oooooo OOOOOO 


o sd- 60 60 0 s A 
p- 4 A 40 O O CM 
sd- 60 CM A A 60 
A A A A A A 
oooooo 


A -4 sd- 
O A A 

A A r"* 
OOO 


A A A A A A AAAAAA 

ps. p* pp pp p< pp pp pp pp P> P“ 

60 60 60 60 60 60 60 60 60 60 60 60 

oooooo oooooo 

oooooo oooooo 


sd- sd" sd" sd- sd- 4*3 

O' C4s O' O' O' O' 
60 60 60 60 60 60 
oooooo 
oooooo 


CM r-l O A sJ- O' sd A 60 O' A A 

O' O' O' 60 60 A A A sd- 40 CM 

60 60 60 60 00 60 60 60 60 60 60 60 

OOOOOO oooooo 
oooooo OOOOOO 


pH A r-4 A O A 
pH A oO A A 40 
60 A A A A A 
OOOOOO 
OOOOOO 


OOOOOO 
CM 40 sd- A A A 
CM CM CM CM CM CM 


00 <7- o r-t CM rO 
CM CM to 40 40 40 


OOOOOO 
OOOOOO 
sd A A A 60Cds 
K) 40 fO fO rO 40 


OOOOOO 
A A 00 d 1 O pH 
sd sd- sd sd- A A 


OOO 
OOO 
CM 40 sd 
AAA 


E 

o 


o 

X K 



UJ v 
ZD CX 

u- a 


21 



TABLE 4 . 2 B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE A . 5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS! 
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TABLE A.AB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE A. 5 B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE AC LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 5 . IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 5.2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 5.3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS 3 
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TABLE 5.5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 5C LOU TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 6. ID EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 6. ZD EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 6. 2D CONTINUED . - EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 6 . 2 D CONCLUDED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 6. 3D EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 6. 3D CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 6 .AD CONCLUDED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 6 , 5 D EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 6.3E EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 6.56 EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 


K> K) P) Pi Pi 
r- r>. fs. r-* 
o o o o o 

& O <JK ON ON 
^3 %Q ^3 


K>K) 

NNNSOO 




^^ooo 

o %o r*. 


oo o- to to in 

tOOtO^O' 

vr to so r>» oo 


vO'DinHsf ^(MtTl 

eosoro<r>to «ooooo 

0>OHHf\| CM (M CM 

OHHHH i— I i— I ( 

p»« r*. r>. r*^ r> p*. J-* 


ooooo 
o o □ □ o 
© © o o o 


ooooo 

ooooo 

ooooo 


nm<ONb o cm to 

HHHHH CM CM CM 

ooooo o o o 

ooooo ooo 

ooooo ooo 


(SICMKoON bO(Q 

o r-t cm to to cm ri_r^ 

HbtQ«b>t (VON 
HHOOO oob 


0 0 0 0 40 
O O O O 00 


■oospsom 

<6 H b P>- fs 

NNvJ-b#3 

to to to CM —t 


boooo 
ooooo 
omooo 
bin o o o 


ooooo 

ooooo 

ooooo 


ooooo 

ooooo 

ooooo 

ooooo 


ooooo 

ooooo 

ooooo 


K> 1-4 to 40 *— t 

MObHifl 

CJK>K)m>© 


ooooo 

LT) lO 1T| in LT) 
^3 \0 sO 


OOOtNJH 
tA tA tA lA n*> 
^ 


(VHbN^ 

H«sTOlO^ 

N O’* lO O n 
t— < •— < CM CM CM 


b* CM CM 40 CM 
40 <o 

40 O <-( CM tO 
CM rO to tO K) 


CM b* CM Q CM 
r-* 4Qoor^ 
"J-mONiO 
Pi Pi PV PI P} 


OOOOO 

OOOOO 

ooooo 


CM CM 40 b- P) 
«“C CM tO *0 O 

O O O O r- I 


OOOOO 

OOOOO 

ooooo 


o CM to CM 
in to bb b 
o cm -r> r- oo 
o o o o o 


Od 'j' sS* pv 

<C N sD ■b r-t 

bOHCMK) 


IOHOHCSI 

oo >r b* Pi v© 
Pi *j- nt in in 


Pi Pi CM o NO 
to to to O H 
sO 

nS- sr <r sr >r 

ooooo 


p^. in 40 CM 40 

OtOOHH 

ITIHtOHb 

Nj- nJ- to to CM 


oo NS- N© >J- 40 
CU>3-vOb(M 
NinoHo 
CM CM CM CM CM 


40 CM O 040 
\o -o i-t in 
40 n* m -r cm 


40 40 40 40 40 
CM CM fM CM CM 
40 40 40 CO 40 
OOOOO 
ooooo 


40 40 40 40 O 
CM CM CM CM CM 
40 40 40 4Q 40 
OOOOO 
OOOOO 


b* CM O CM Pi 
CMPiNff-Nj-.J- 
40 40 40 40 40 
ooooo 
ooooo 


m>ooobo 

■J- sT •J- LT) 
40 40 40 00 40 


>— I CM Pi nJ- sT 

in m m in in 

40 40 40 40 40 


IMvOOnJ-CO 

r- 40 «o co 


ooooo 
CM N© O 40 
*-l CM CM CM 


52 



TABLE 7 . IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 7.2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 7.3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 7.4B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 7.5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 7 C LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE B. IB «- EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 8.5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 8C LOU. TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 9 . IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 9. ZB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 10 . ZB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 10. 3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 10. AB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 10. 5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE IOC LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 11. ID EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 


\ 

03 


II 

ti- 


ll 


O 


«E 

OC 


II 

o 


< 


> 


O' 

LU 


M 


X 

li- 


nt 

O' 

t: 

o 


02 

00000 
0000 0 
.00000 
,00000 
.00000 

o o o o o o 
O O O O O o 
o o o o o o 
o o o o o o 
O O o o o o 

. 00000 
. ooooo 
. 00000 
, ooooo 
. 00000 

. 00000 
. 00000 
. 00000 
. 00000 
. 00000 

.ooooo 
. 00000 
.00000 
.00000 
.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

.00000 

.00000 

.00000 

.00000 

.00000 

HO 

ooooo 
O O O O O 
ooooo 
ooooo 
ooooo 

,00000 
,00000 
.00000 
. ooooo 
. ooooo 
.00000 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

o 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

DOOOOO 

□OOOOO 

□OOOOO 

OOODOO 

ooooo o 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 
ooooo 
ooooo 
ooooo 
O O O o o 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

cm 

z 

4^ >0 \jQ ^ 

1— 1 #-H r-f 

eo to eo co eo 

HHHHH 

p** r«. r- r-. r*. 

so so in in in in 

H rH *— * »*t H r—t 

eo eo oo eo «0 eo 

H rH 1-4 r — 1 i— 1 H 

fs. p^ p«. p. r*. P-* 

si* Kl r-i eo K> 

H/SHOO 

eo eo «0 eo eo 

r—t r-i r—i H i— I 

p** p». r«- p- 

P-. P. si- sO rH 
O DO P- lA Kl 

p- a* r- a* f>* 

H H H rH H 
fs. fs. 

CP r-. Kl s© Kl 

O' in o ki n 

s© s© s© in si" 
r—i H r—i r—i r—i 
P*. p- p. r**» p- 

K>K!K>«-teO 

mKlCT'KlsJ- 

(OCVOOPps 

hhhoo 
hw r*. r*. n. 

s* CM sD H Kl 
si- CM eo si- cr 

in ki o eo in 

ODOO'O' 
r- s£) s£> 

CM CT- so eo 
intMKieor- 
ki >— i O' r>- so 
o cys do eo eo 

sO sO sO 

ON 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

o o o o o O 
O O o o o o 
o o o o o o 
o o o O O o 
o o o o o o 

ooooo 

OOOOO 

ooooo 

OOOOO 

ooooo 

ooooo 

ooooo 

ooooo 

OOOOO 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

NH3 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

o o o o o o 
o o o o o o 
o o o o o o 
O O O o o o 
o O o o o o 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

o O i-t r-i r-i 

OOOOO 

ooooo 

ooooo 

ooooo 

r—t r—i 1 — 1 r—t r—i 

ooooo 

ooooo 

ooooo 

OOOOO 

l—l i—l r—i r—t r—i 

ooooo 

ooooo 

ooooo 

ooooo 

H iHI H H O 
ooooo 
ooooo 
ooooo 
ooooo 

z 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

o o o o o o 
o o o o o o 
o o o o o o 
o o o o o o 
o o o o o o 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

O O O O C3 

ooooo 

H20 

CT*- C7S CT- O 00 
KIKTKTfOK) 
CM CM CM CM CM 

r—i j— 1 rH 

H H H H H 

eo oo oO oo r-. 

Kl Kl ki Kl Kl Kl 
CM CM CM CM CM CM 

r—i r~i r—i r — 1 r-i r—i 
r—i r-i r—i r—i r—i H 

s£> si" rH sO o 
Kl BO Kl CM ^ 
CM CM CM CM CM 

1—4 »~l F — 1 1 — 4 1 — 1 
rli-IHHrl 

ct- sj- sr lo eo 
o a* r-> si* o 

PJHHHH 

r—i r—i r—i r—i r—i 
r—i r—i r—i r—i r—i 

CO Kl F— 1 eO CM 

n o rH o eo 

o CP O' oo s© 

1— 1 o o o o 

i— 1 r~i H r—i i—i 

^ eo eo «0 «-» 

CM <? K) Kl 

m ki rH eo o 

OOOCPCP 

HHrlOO 

.09338 

.09027 

.08705 

.08383 

.08073 

rH Kl si- CM SO 
CMTINS5H 

r-. in ki cm cm 

ooooo 

H2 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

OOHHMlO 

o o o o o o 
O O o o o o 
ODOOOO 

O o o o o o 

LH « K> CM <r 
oohWM 
ooooo 
ooooo 
ooooo 

K> 0“ «n in 

IDNH^K) 

OOHrtN 

ooooo 

ooooo 

IftHOiOtf 
cm si cp p. o 
ki si- in o 

O O O O r-i 
ooooo 

r! CMOlOPs 

eo o O Kl CM 

<M o sj- o 

»—l i— 1 t—i CM CM 
ooooo 

i-t s£> O sO CM 
rsinr^ cph 
sT O s£> CM o 

ki sr si- m m 
ooooo 

CM in CM r-i r-i 
OP O CM CM o 
0*J*MP 
rv A- r>- 
ooooo 

X 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

o o o o o o 
O O O O C5 o 
o o o o o o 
o o o o o o 
CO o o o o O 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 
ooooo 
ooooo 
o o o o o 
ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

OOOOO 

OOOOO 

ooooo 

ooooo 

CM 

O 

CJ 

^ 'i£> \0 so sO 
r-. ps 

sO '■O so 'O 
KIIOrtrOK) 

HHHriri 

sD -<o si sO r** r- 
r-. r«- r-- p- r-. P-. 
sO vD S5 sO 

fOrOlOiOKlfO 

HHHHHrH 

htOOOIM 

r- p- p- oo oo 

sO y© S) s© sO 
Kl Kl K> K) ro 

HiHHrlrl 

o -h p. «x> cp 
40 O' O H 

s© s© s© Ps N 

Kl Kl Kl to to 

HHHHH 

in so cm m in 
Kiineo <-* in 
p- p. eoeo 

Kl Kl Kl Kl K) 
hhhhh 

Kl eo CM Kl o 
o m cm o p-» 

(PCPOOH 
Kl Kl -J- yj- <r 
r—i i— 1 i—l H r—i 

O O sD CM Kl 

in Kl O N CM 
cm ki sr “i- in 

■sr-sTsi-sJ-sf 

r—i r—i r—i r-i r-i 

ki d" oO CM so 
in m ki o cm 

intnmsi-si 
sr sj- >i- si- si- 

t — 1 r—i r—i r—i r—l 

CO 

ooooo 
ooooo 
o o o o o 
ooooo 
ooooo 

.00000 
.00000 
.00000 
.00000 
.00000 
. ooooo 

OOOOO 

OOOOO 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

OOOOO 

ooooo 

ooooo 

O F— » CM ki in 

OOOOO 

OOOOO 

ooooo 

ooooo 

COKIOHrs 
O r—i CM Kl ■sf- 
ooooo 
ooooo 
ooooo 

o cm so ki eo 

ND^ON 

OHHCSJfSI 

ooooo 

ooooo 

o so si- r>- eo 

so NCPHK) 

k> si- in k- eo 

ooooo 

ooooo 

yj- 

X 

u 

«0 CO 00 eo oO 
ooooo 
<}■ g-g'sT sT 
CM CM CNJ CM CM 
ooooo 

eo eo eo eo eo eo 
o o o o o o 
sj- *i- si- «i- sr si- 
CM CM CM CM CM CM 
oooooo 

r-soincMO 
0 0 0 0 0“ 
sj- sj- <t- sr Ki 
CM CM CM CM CM 

ooooo 

si- p. eO <J" Hi 
cp e<3 p s© si 

K? Kl K) Kl Kl 
<MCMCM<M<M 
ooooo 

KlCMKlsTsr 
WO'inoj' 
Kl CM CM CM iH 
CM CM CM CM CM 
ooooo 

OMOMCP 

r*. eo eo so cm 
o O' eo “O 

CM r-i t—i r—i r—i 
ooooo 

o eo ^ n. so 
eo -i si* so oo 

sf fO H O' N 
r-( ^ i— ( O O 

ooooo 

o eo eo I s - eo 

HsiOCPH 

oj-hhh 

OOOOO 

OOOOO 

AR 

H fH »^4 f-t H 
s£) s£> ^ sJD sjl 

eo eo eo eo 00 

ooooo 

ooooo 

rH »-H i— 1 r— 1 i— 1 1 > — • 
\0 sO \D s£5 sO S) 

eo eo eo oo eo eo 
o o o o o o 
oooooo 

HHHrIH 
^5 <gQ s£) 

eo eo eo eo eo 
ooooo 
ooooo 

f—i f— « i r-» CD 

i,£j sO ^ nX5 

eo eo eo eO eo 

OOOOO 

ooooo 

O CP ^ CO N 

so m m m m 
00 CO eo 00 eO 
ooooo 
ooooo 

^ g’ Kl rS O' 

mminins** 
«0 eo eo eo eo 

ooooo 

ooooo 

so ki •— t eo in 

si- ST sf Kl Kl 

eo eo eo eo eo 

ooooo 

OOOOO 

PO CM CM CM CM 
«0 eo eo eo eo 
ooooo 
ooooo 

1- QC 

ooooo 

sOCOOCMsT 
K)K)sT sT vT 

o o o o o 

sOoOO(\jMsr 

si «j- in m in in 

ooooo 

ocOoMC 

in in o nd sc 

ooooo 
s© eo o CM sr 
«© vd p p- p- 

ooooo 

so eo ° cm sS* 
r» eO eo eo 

ooooo 
S>CQO CM>r 
00 eo 0 s O"* O' 

ooooo 

soeoorjsi- 

(M^DDD 
r—i r—i r—i 

ooooo 

soeootMsi- 

O O ■— ( ^-1 rH 
r—i r—i r—i r—i 1 — i 


< 


u 

N K 



LU >- 
X ct 
ll o 


77 



TABLE 11. ID CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 11. 2D EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 11 . ZD CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE ll.j2D CONCLUDED r - EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 11, 3D EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 11. 3D CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 11. AD EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 11 . AD CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 11 . AD CONCLUDED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 11. 5D EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 11 . 5 D CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABIE 11. IE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 12. 2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 12. 3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 12 . 4B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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FUEL H/C ATOM RATIO = 2 . 100 ; F/A = 0 . 016799 ; EQUIV. RATIO = 0 . 250 ; CHEM. EQUIV. RATIO = 0 . 2511 ; P = 734.797 LB/IN 2 ( 50.00 ATM) 
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TABLE 12C LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 13. IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 13 . 2 B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 13. 3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 13. AB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS! 
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TABLE 13. 5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 13 C LOU TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS ) 
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FUEL H/C ATOM RATIO = 2.100; F/A = 0.050248; EQUIV. RATIO = 0.750; CHEM. EQUIV. RATIO = 0.7504; P = 0.14696 LB/IN2 C 0.01 ATM) 
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TABLE 1A.2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 14. 3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 14.AB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 1AC LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 15. IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 15. 2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 16. ID EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 16 . ID CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 16. 2D EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 16 . 2 D CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 16. 2D CONCLUDED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 16. 3D EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 16.30 CONTINUED EQUILIBRIUM COMPOSITIONS CMOLE FRACTIONS) 
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TABLE 16. AO EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 16 . AD CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 16. AD CONCLUDED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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FUEL H/C ATOM RATIO = 2 . 100 ; F/A = Q . 083747 ; EQUIV . RATIO = 1 . 250 ; CHEM . EQUIV . RATIO = 1 . 2496 ; P = 734,797 LB / IN 2 ( 50.00 ATM ) 
DRY AIR 
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TABLE 16 . 5 D CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 16. IE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 16. 3E EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 16. 5E EQUILIBRIUM COMPOSITIONS <MOLE FRACTIONS) 
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TABLE 17. IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 17. 2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 17 . 3 B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 17. 5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 17 C LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS J 
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TABLE 18. IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 18. 2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 18. 3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 18 . AB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 18. 5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS 
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TABLE 19 . IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 


cr* 60 A- o 

^ CP 

oooooo 


60 60 <d“ *0 CM ^ 
kd <-h cp >o tn cp 
HD HD LA LO in \+" 

o o o o o o 


rH CM sT A- K) —i 
O O O O pH m 
OO6000 

CD O O O O O 
OOQOOO 


■CT CM CO tO rH >J- 

Ki in a- r-i hd cm 

OOOrlrlN 

oooooo 

O O O CD CD O 


ins^^vJ’H 

OOlOWN^ 

KJ^ITI'pOSOO 
O O O O O rH 
o CD O O CD O 


eO'tf-ONNP' 
IOHHHHC0 
ro hd cp cm in a. 
HHHNfJW 
o CD CD O CD CD 


> 3 - CD m HD CP to 
O vf ps P 1 O K) 
OHHOP'vO 

lO tO to tO (M CM 
O O CD O O O 


oooooo 
oooooo 
CD CD CD CD O CD 
O CD CD O O O 


KJIflONOH 
CD CD <— I r-4 tO U*T 
CD CD O O O O 
CD CD CD O CD O 
CD O O O O CD 


K> CM tO fx CP 

00 to O CD in lA 

O «-H CM K) \J- 
CD O O CD O CD 
O O O O O O 


rx <p to 60 to cm 
to O O' CM CM o 
cp to rx <r cm cm 

o H H C\J K) vj- 

o o o o o o 


HIONNOfO 
60 HD to fx cm <—i 

to a* to cd cp «o 
in >d eo o ho 


MONOON 

fpJ(SJHHO«0 

to to to to to cm 

CM CM CM CM CM CM 
rx fx tx fx rx ?x 


HO ^ P* tO (M 

A- in cm oo 60 

CM CM CM rH rH O 
CM CM CM CM CM CM 

ix. fx n. a. a* a> 


rH CM HD O o CM 
O CP Hf" in CP lA 
O 60 A* in CM <P 
(\IHHHHO 
rx rx rx rx ?x ix 


fx O CP tO 60 'fl - 
rH Px CP CP •& M3 

in ip cm '•a - in <r 
o P p «0 P' ^ 

|^M>'OsbsD < >0 


rOsDCPCMCPxt 
lA tO sp M" H) 60 

(NjPlAHN vj 

in to CM rH CP 60 

hd n> n> n> m m 


rx <r in oo m sO 
*h cm to <r >d ec 

CD CD CD O CD O 
O O CD O CD O 
CD CD CD CD CD CD 


Hwneoinp 

HpPNH^H 

i—f i— i h CM CM tO 

O CD O CD O O 
O CD CD CD O O 


CO LA 00 60 ^ A* 

rx sj" »-h o co a* 
hO- 3 -lALAsArx 

oooooo 

CD CD CD O CD O 


^oeocOvflO 
psSOtOP'OH 
00 CA O I— I to sj" 
O O H H rH H 
OOOOOO 


vj- sj* A- 00 LA rx 

o eo nr eo o cp 

lA lA sO M3 A* H) 

rH rH rH rH rH rH 

O O CD o o o 


oooooo 
oooooo 
oooooo 
o O CD CD O O 
CD O CD OO O 


oooooo 

ooooOO 

O O O CD CD O 

oooooo 

oooooo 


oooooo 

oooooo 

oooooo 

CD CD CD O O O 

oooooo 


oooooo 

CD O CD O O O 

oooooo 

oooooo 

oooooo 


CD rH r-t CM CM fO 

oooooo 

oooooo 

oooooo 

oooooo 


m in in in ia in 

CM CM CM CM CM CM 

oooooo 


lAlA^CMOsJ- 

m ia in m <r m- 

CM CM CM CM CM CM 


MAPlflHtO 
rO CM o o0 lA O 
CM CM CM rH rH rH 
CD CD CD O O O 


rx rx m cm oo o 
tO Hf- CM -H> A- 
o <A «0 'it 'S’ rH 
O P P P 0 s P 

rH O O O O O 


rx «a to ca to to 
HAtOP'O'P 
oo to oo >-h <<r so 
CO 00 A- fx \D tA 
OOOOOO 


sO rH 00 LA vj" HP 
ONON'fiM 
rx oo cd cm la o 
sd- to to CM rH H 
oooooo 


CD O CD CD O O 
OOOOOO 


OOOOOO 

oooooo 

OOOOOO 
CD CD CD O O O 


rH CM in 60 & <j‘ 
O O O O rH CM 

oooooo 

oooooO 

oooooo 


(0OPJNNA 
Kl'OPfOPIx 
o o O rH rH CM 
OOOOOO 

oooooo 


c* sj- o to to eo 

fx O m H oO sj” 
to IA HD 60 CA rH 
O O O O O rH 
OOOOOO 


P o pj K) N M 

eo 60 CM 0 s CMA 
CM tO -sT tO CM rH 
rH rH rH rH rH rH 
OOOOOO 


oooooo 

OOOOOO 
CD CD CD O O CD 

oooooo 

oooooo 


oooooo 

oooooo 

OOOOOO 


OOHCJ't h 

o O CD CD CD CD 

oooooo 

oooooo 

oooooo 


sJ- rx •>.£> A- to 
rH CM *3-«9 *4- Hf 
o o O O rH <M 
Oooooo 
oooooo 


O 00 ^p CM rH 60 
^ o rH in to rx 
rO HD CP tO CP HD 
O O O rH rH CM 

oooooo 


tOPfOlTlHH 
O O fO HD CD 
HD HD (P CM in CO 
to in rx eo 
oooooo 


60 60 60 60 60 60 
to to to to to to 
60 60 60 00 60 60 
HD HD ' HD s£ HD 0 

CD O O CD O CD 


60 60 60 60 60 A- 
tO tO fO fO tO to 
60 60 60 60 80 60 
sO HJ H) <p£ HD sO 
CD O CD © O O 


lf(N'CH)A A 

to to CM rlP -it 

60 e 0 oo 60 S A 

\0 HD HD ppp0 %D 0 
OOOOOO 


60 CM Pin 60 ^ 

rH -J- CM HD to to 
SHHOK)H6p 
iO'6'C>C'6in 

CD CD CD CD O CD 


rH o in CM H> »A 

p^OPPD-W 

O' o sd- CP to 60 

in m <r to to cm 

OOOOOO 


to m o c h co 
rHinsOtO-HXr 
to 00 <r -H oo HD 
NHHHOO 
oooooo 


oooooo 

oooooo 

oooooo 

oooooo 

oooooo 


O O O O O i-H 
CD O O CD CD O 

oooooo 

oooooo 

oooooo 


cm in o ca m w 

OOHHK)\D 

oooooo 

oooooo 


|X Ifl P 00 vj- H) 

o rx rx cm to o 

rH rH CM xf vA CP 

OOOOOO 

oooooo 


rx CM 60 O rH ^ 
sf tTl D P fx (SI 
CM HD rH in O LA 
HH CO CM tO tO 
OOOOOO 


n <r H o o H 

CM H> to to A- H) 
C' cm la fx oo cp 
fO n}- sp sP sT vP 
OOOOOO 


60 60 60 60 60 « 
HD sO HD HD HD HD 
60 60 60 60 60 00 
CD CD CD CD O O 

oooooo 


60 60 60 60 « A- 
yfl >A vO O HD H> 
60 60 00 60 60 60 
OOOOOO 
OOOOOO 


tx rx rx px rx hd 
s£> HD H> HD HD HD 
60 60 60 60 60 60 
OOOOOO 
O O O CD O O 


HD HD HD >A LA lA 
60 60 60 00 60 00 
o O CD CD O O 
OOOOOO 


rH in 60 60 HD 

in M- to CM rH O 
60 60 60 60 60 60 
OOOOOO 

o CD CD CD CD CD 


CM *£> O tO A- CM 

CP fx HD vd - CM rH 
rx rx rx ix rx |x 

oOoooo 

oooooo 


oooooo oooooc 

oooooo oooooc 


OOOOOO oooooo oo 

oooooo OOOOOO oo 


SSSSSa. ^or^cMto **y*^*% jjgjJS S’SSSSS SS 


r— , rH rH rH CM CM PH CM CM CM CM CM 7M CM rO TO to to 


153 


5 1+00 .00675 .05059 .00261 .1258 



TABLE 19 . 2 B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 19 . 3 B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 19 . AB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 19. 5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 19C LOU TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 20. IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 20. 2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 20, 3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 20. AB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 20. 5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 20C LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 21 . IB •- EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 21. 2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 


CM 


II 

fi- 



ll 


UJ 

X 

u 


o 



II 

o 

N-H 

I— 

< 

at 


> 

*— t 

x 

Or 

UJ 


o 

II 


II 

O'-* 

M NO 
N— O 


CM 

O 

oooooo 

OOOOOO 

oooooo 

oooooo 

oooooo 

o rH CM -P* fn CM 
O O O O O <-H 
OOOOOO 
oOoooo 

OOOOOO 

cp >h cp sp- o eo 
HhlM-Notn 

O O O O •— 1 rH 

oooooo 

oooooo 

HlflOHWiO 

cm o ih sj- cn eO 
CM NO sj- in M3 «0 
oooooo 
oooooo 

cm Np* o i-H o eo 

OtHPoO^O 
rH NO O 00 rH sf 
rH rH rH H CM CM 

oooooo 

HOKIrliffN 

o fn eo no 
fn cp cm no np- in 
CM CM no NO NO NO 
oooooo 

no rHin 
CM in rH 

in no 

NO NO NO 
o o o 

OH 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

POOHHK) 

oooooo 

oooooo 

oooooo 

oooooo 

. 00005 
. 00009 
. 00014 
.00023 
.00037 
.00056 

.00083 
.00120 
. 00171 
.00237 
.00323 
.00432 

n© CP CM n© rH CM 
s© CM CM sp* O oo 

in r* on rH Np- no 

O O o HHH 

oooooo 

HXMrHOOeONp- 
lOONNoit 
CP NO >© CP (M sf 
rH CM CM CM NO NO 
oooooo 

CP 47- in 

rH rH NO 

*0 fH fn 

NO NO NO 

o o o 

o 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

OOOOOO 

oooooo 

oooooo 

OOOOOO 

O O O O rH CM 
oooooo 
oooooo 
oooooo 

OOOOOO 

\p- r*. no no cp in 

O O rH CM NO NO 
OOOOOO 

oooooo 

oooooo 

»o ok o no eo in 
o m Np- in o i-H 

rH rH CM NO in fH. 

oooooo 

oooooo 

no rH cm eo eo in 
eo no no eo rH in 

CP NO fH CM O' NO 
o HH CSJ CM NO 
OOOOOO 

O NO rH 

o Np- eo 

m sp- sp- 

nj- m no 

o o o 

CM 

X 

rH rH i— 4 fH i— 4 rH 

oooooo 

tOK>K)!0)0»0 

oooooo 

i-io cp r*. Np- ^ 
OOCNCMMO 
NO NO CM CM CM CM 
oooooo 

r*f*NisrNN 

rH O 1—4 vj - NO K) 

co o in cm eo no 

CM CM CM CM -h rH 
OOOOOO 
f* r*. p- p- fn fn 

CMh-Mr^eotf- 
^sO'J-COCOnS- 
O CP 60 n© nP- CM 

O CP CP pi p> 

N M3 so s© 

NHCMin«6fd 
np- cp fn eo cm cp 

IMflHOHNt 
eo *0 oo fn rn o 
n0n0nO>OsO^> 

rH CM in NO O Sp" 
00 CP CM 60 fn CP 
MNHHHO 
m Np- vf NO CM <-H 
N0 sO nO -O nO nO 

cp cm m 

NO —4 sp- 

cp eo no 

CP 00 fH 

m m m 

ON 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

OOOHCJfO 

Oooooo 

oooooo 

OOOOOO 

oooooo 

m eo cm cr* eo o 
OOHHCSJM- 

oooooo 

oooooo 

oooooo 

n. o n>. cm m co 
in rn o ^ eo NO 
O O rH rH I-H CM 

oooooo 

oooooo 

o cm m oo o cp 
o nh m Np- in m 

NO NO Np- in NO rn 

oooooo 

oooooo 

in vp- Np- NO no rH 
fH «P rH NO Np- in 
eo cp —< cm no sp- 

O O rH rH rH rH 

oooooo 

m inn. 
np- cm eo 
in so so 

rH rH r—i 

oo o 

z 

oo o o o o 
oooooo 
oooooo 
oooooo 
o o o o c o 

oooooo 

oooooo 

oooooo 

OOOOOO 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

OOOOOO 

Oooooo 

oooooo 

oooooo 

O O O O rH rH 

oooooo 

oooooo 

oooooo 

oooooo 

CM CM NO 
o o o 

O a o 

o o o 
o o o 

H20 

CM CM CM CM CM (M 
(7* (P CT' 

m m m in in in 
in imn m in in 

rH rH i— 1 rH rH rH 

(MHoooino 
o cp cp oo 00 eo 
in in m in m m 
m m m m m m 

HHHHHH 

PJH it O sUO 
h- O it CM (0 

m m m m sp- sp- 
in in m in in in 

r-4 I — 1 rH i-H rH I-H 

eONOsJ'CMN 

NO CM rH O eO n© 
Lninininsa-sj- 

HHHHHH 

CM ON CM CM in NO 
onimocnn 

Np- O NO CM NO O 
Np- Np- NO NO CM CM 
rH H r— 1 i— 1 rH rH 

N0 Np- fO NO rH CM 

no fn o %© n* in 

K> m fH fv fH fH 
H O ON 00 fH SO 

rH rH O O O O 

NO fH Sp- 

no sp- CM 
fn rn eo 

in sp- NO 
o o o 

CM 

X 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

o -H CM NO in cp 
oooooo 

OOOOOO 

oooooo 

oooooo 

^H iH in sj- o 

«H CM NO sp- nO <0 
oooooo 
oooooo 
oooooo 

cm no in cp eo cm 
cm -o h n m in 

iHiHCMCMnOvJ- 

OOOOOO 

OOOOOO 

m eo rH r* ip- cm 

s© CP in CM CM stf- 
in n© CO O CM Np- 
O O O rH HH 
OOOOOO 

eoNp-Np-mNOsp- 

fH CM fH rH IO I-H 
s© ©N i-H Np s© 00 
I-H rH CM CM CM CM 
OOOOOO 

CM NO O 
Np- O O' 
CP O CP 
CM no CM 
o o o 

CM 

O 

X 

o o o o o o 
Oooooo 
oooooo 
oooooo 
oooooo 

OOOOOO 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

OOOOOO 

oooooo 

oooooo 

OOOOOO 

oooooo 

OOOOOO 

oooooo 

oooooo 

OOOOOO 

O O O rH rH rH 

oooooo 

oooooo 

oooooo 

oooooo 

rH rH rH 

o o o 
o o o 
o o o 
o o o 

X 

OOOOOO 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

OOOOOO 

oooooo 

oooooo 

oooooo 

OOHH(M<f 

oooooo 

OOOOOO 

oooooo 

oooooo 

00 sp- sp- CP NO CO 

OHMNOiflCN 

OOOOOO 

OOOOOO 

OOOOOO 

HsfilOOHP 
in CM NO oo oo sp- 
in CM NO Np- s© CP 
oooooo 
oooooo 

o rH eo fn eo m 

OlflHHlTl^J- 

m mo o eo eo 

HHCSJtOlOsf 

oooooo 

Np- CP CM 

fn cm eo 
<p cm m 
in rn eo 
o o o 

CM 

O 

sp- <f vp- sp- sp- NO 
sO sO >£) O ^ 

CM CM CM CM CM CM 
KlrOfOiOrOfO 

rH I-H i-H pH rH i-H 

►OCMONCMfO 
■>£> sc so m la -p- 
CM CM CM CM CM CM 
K)K)K)K)K)K) 

H rH I-H I-H I-H I-H 

eo in cm-. cm 

CMOCHsf<iT 

CM CM rH rH O CP 
NO NO NO NO NO CM 
»-H i-H rH i-H rH rH 

-1 

sp- CM On sp- NO eo 
o cm oo cp no cp 
CO N£> NO O r*. CM 
CM CM CM CM HH 
rH rH rH rH rH *H “ 

fH CM fH CM rH CM 

oo o sp- no rn eo 
in (Mineoo cm 
o o cp eo eo rH 

rH 1—40000 

sp eo no no cm i-H 
eo cp Np- no C 7 N 

Np-socfcMinoN 

Nia in -p- np- no cm 
oooooo 

O CM O 

eo no in 

tONfl 
CM CM rH 
o o o 

CO 

oooooo 

oooooo 

OOOOOO 

OOOOOO 

OOOOOO 

O O O O i-H i—4 

oooooo 

oooooo 

oooooo 

CMs?-ONOrHvJ- 

no m oo no o cp 
O O O rH CM CM 
oooooo 
oooooo 

OsOONMntN 

cm oo cp n© cp oo 
nj- in o no fn 

OOOHHH 

OOOOOO 

cN'Np-eocT'Np-sp- 

np* in m eo m no 

CM fH N<N> ON NO NO 
CM CM no NO Np- in 
oooooo 

CP eo rH sp- Np- I-H 

o in no o ph s© 

O NO CM 00 CM s© 

so no Ph r-H eo eo 

oooooo 

opHtn 

00 rH 00 
CP CM NO 
eo cp cp 
o o o 

AR 

tOMKlMfOK) 

Np-Np-Np-Np-sp-.p- 

00 eo CO «0 oo 00 

OOOOOO 

OOOOOO 

M K) K) K) lO K) 

sp- sp- sp- sp- sp- S?- 

eo co eo eo eo CO 
oooooo 
oooooo 

NO NO NO CM CM IH 
sf ^ st 

eo eo eo co eo oo 
oooooo 
oooooo 

rH o eo fn in cm 

sp- sp- NO NO NO NO 

eo CO eo eo eO 60" 

oooooo 

oooooo 

cp in o in cp cm 
CM CM CM rH o O 

eo oo eo oo eo eo 
oooooo 
oooooo 

np- m no m np- rH 

cp eo n© m np 

Ph ph FH rn fH fn 

oooooo 

oooooo 

CP in CM 
CM rH O 

pH PS. rH 

o o o 
o o o 

i -or 

O O O o o o 

OOOOOO 

>o r*. oo c* o •— i 

HHHHNCJ 

oooooo 

oooooo 

(V fO <r in vO h. 
CM CM CM CM CM CM 

oooooo 
oooooo 
(O^OHCMNI 
CM CM NO NO NO rO 

OOOOOO 

oooooo 
Np- m v£> i-h oo o 
NO NO NO NO NO NO 

oooooo 
oooooo 
o rH cm fn >p- m 

Np- Np- Np- Np- Np- Np- 

oooooo 

oooooo 

ONOO^OH 

np- np- np^ np- in m 

O a o 
o o o 
cm no sp- 
in m m 


E H 
O < 


o 

N Ckl 


166 


3515 



TABLE 21. 3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 21. 5B .- EQUILIBRIUM COMPOSITIONS CMOLE FRACTIONS) 
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TABLE 21C LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 22. ID EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 22. ID CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 22. 2D EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 22. AD CONCLUDED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 22. 5D EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 22. 3E .- EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 22. 5E EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 23. IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 23. 2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 23. 3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 23C LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS CMOLE FRACTIONS 
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TABLE 24 . IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 24 . 2 B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 2 A. 3 B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 2 AC LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 25,10 EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 25. 2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 25. 3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 25. AB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 26. IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 


£ 



rH CM oo la ID 

OOOOHN 

oooooo 

DOOOOO 

oooooo 


CMOO^OIDnO 
nj- oo fO 

OOrlHNrt 

oooooo 

ODOOOD 


60 'O LA LA tA O 

m> to >*- <?* no «-* 

j->ewo»ON 

O O O pH pH P- I 
OOOOOO 


HK)«NNO in 00 vJ- M ^ ^ 9 s , JT? 

sOCVNOtflo CM 'J' M3 A* 00 CM CM CM ^ 

o,f shmso fa m3 *3* ph oO sj- o so 

CM CM CM FO FO FO K) K) K> K) (O N CM CM pH 

oooooo OOOOOO OOO 


o o h M rO 
oooooo 

OOOOOO 

OOOOOO 

OOOOOO 


rH O' CM CM pH nT 
HHKun«(NJ 
o O O O O I— t 
OOOOOO 
OOOOOO 


FO stf- CM CM 60 FO 
C0«NH«0O 
hMNIiAmJO'' 
OOOOOO 
OOOOOO 


oinmcjmcM cm ph to cm oo noio 

NO LA 60 rO 60 «-» CA O' oO LO O' (M 00 <-H FO 

r-.-H oiMiOrtHff' lA CM 60 

.-IHHCMNM FO FO FO FO FO CM CM cm *-h 

OOOOOO OOOOOO OOO 


OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


ooH(\jno 
O O O O O rH 
OOOOOO 
OOOOOO 
OOOOOO 


oo v* - f-i m ms ro 

HtOvflONW 

OOOHrlfJ 

OOOOOO 

OOOOOO 


<r ia- O' fo o fo 
«d- m 3 O' sj- o a- 
ooohNN 
OOOOOO 


<$■ CM a. m CM FO 
FO pH LA CM to 
ON<MO«0»O 

k) in a <o ° 

O O O O O **H 


o0 r-. lA CM LA LA 
FO fO fO fO CM pH 

to 00 oo 00 60 00 

M3 M3 M3 M3 M3 M3 

OOHHNvF 

OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


O' sJ- A- CM LA A- 
CF N fO « O 
a- a- a- so M3 v3- 
(fi ^ (7 s OS (7 s 

sO sO ^ ^ ^ ^ 


A. CM 60 «) O' 
o pH I— t CM sf lA 
OOOOOO 
OOOOOO 
OOOOOO 


CM eO A O Sj- O 

miAocooocr- 

FO pH O' LA pH M3 

O' O' Op 60 60 A 

M> M3 M3 M3 M3 M3 


to to cm *— » o' a 

00 <— f LA O lA CM 
o H H (M CJ n 
o o o o o o 

OOOOOO 


(M O' pH fO CO o 
(M^vJ'N'OlO 

O FO LA lA ^ CM 
A*. >>0 lA “d* FO CM 
M3 M3 M3 M3 M3 M3 


LACMM3M3A-A. 
CD O' 60 00 00 60 
st- vmt»on«o 

OOOOOO 

OOOOOO 


O' 00 M3 LA s± FO 

s£) O Odin N o 

CC 00 FO 00 la 

D O' N 'D vj - ^ 

M3 LA lA tA lA LA 


6Q nO FO CO O pH 
ffvOHi-ICNjtSJ 


OOOOO OOOOOO 

OOOOO 0C3OO00 

OOOOO o C3 O c-> a l.) 

OOOOO OOOOOO 

OOOOO OOOOOO 


OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


OHr-fiHNW 

OOOOOO 

OOOOOO 

OOOOOO 


LA LA LA ‘d - <*■ vj" FO CM O' LA 00 M3 0* CM FO A O' --4 

OOOOOO CD ra O' O' 00 A- lA FO CT' FO LA LA 

oo oo co so 60 60 oo6oaaaa a. a* m> m3 la -o 

M3 M3 M3 M3 M3 M3 M3 M3 M3 M3 M3 M3 M> M3 M3 M3 m3 M3 


sfl FO rH MPl 
a r- t M3 FO CM I— I 
FnH«lflHM» 
O M3 LA lA LA si" 


vCNOOCO J 1 

O0 CM FO O' pH FO 

O' CM FO CM <-» 60 
FO rO CM <~i O oO 


60 LA i-t As A- M3 

O «0 A 't CJ 

h n* m m a 
a- m> <r fo cm ph 

OOOOOO 


<300000 

OOOOOO 

OOOOOO 

OOOOOO 

QOOOOO 


^CJ'J-n'NO 

O o o O «-h CM 

OOOOOO 

OOOOOO 

o o o o o o 


H CO CM si- 00 M3 
FO ^ A O si- o 
O O O «— I pH CM 
OOOOOO 
OOOOOO 


HiflinHN'C 
00 Av O' 'O' f"“F CM 
CM FO ^ M3 eO o 
O O O O O I— I 
OOOOOO 


O' v*- LA CM M3 FO 

M> xj“ & ■<£> A M3 
CM lA oO pH s3" A- 
rH pH pH CM CM CM 
OOOOOO 


vj- r-^ a- ph la la 
O' FO M3 A LA 
^HHOtOLfl 
CM FO FO FO CM CM 

OOOOOO 


OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


HHKJsOHH 

O o o O *— i CM 

OOOOOO 

OOOOOO 

OOOOOO 


60 a a o 60 

FO M3 H co C> M3 
OOHHrtM’ 
OOOOOO 
OOOOOO 


sf s*- O' sT FO LA 
I— » M> «J- o M3 LA 
s o in (sj o h 
OH rHlSJFO'f 
OOOOOO 


KIOC'OQHO 

M-Oto A Ain 
lAAtOONM- 
O O O pH pH pH 


^ ^ ^ v' 60 

H H *— < H i-* H 
LA la LA LA lA LA 
CM CM CM CM CM CM 


00 M3 FO A~ M3 A. 
pH pH pH O O' A' 
»A LA LA LA Mf sJ" 
CM CM CM CM CM CM 


Av O O' M3 O' CO 
Sf OCSJPJA A 

M- >j - fo eg o co 

CM CM CM CM CM pH 


I— I 00 lA vJ" »— • 

hsDN^'^M' 
M3 CM CO CM M3 O' 
t-H pH O O o* 60 

rH pH pH pH O O 


<T» O pH FO 60 O 
FO 60 O' O \T LA 

pH CM FO LA M3 60 

CO A- M 3 LA 'M' FO 
OOOOOO 


CSO'pH'^-rH'J- 

FO O' M 3 •— * LA M) 

HM- (MISHOO 

FO CM pH pH rH O 

OOOOOO 


00 60 60 60 60 60 
FO rO FO FO FO FO 
60 « 60 60 «0 60 
OOOOOO 


COCC0O0OA-A- 

FO FO FO FO FO FO 
CO 00 oO 00 00 00 
OOOOOO 
OOOOOO 


LA oo FO 60 pH LA 
gjoA^ooO 
o h h cj st m 

OOOOOO 

OOOOOO 


A-AvM3M>Ln*± 

rO FO FO FO FO FO 
60 60 60 60 60 60 
OOOOOO 
OOOOOO 


co fo oo n- pH cm 
CM -d" ►a pH 60 CM 
®0 pH LA O lA c\r 

O pH pH CM CM FO 
OOOOOO 


^iooiooin 
CM M3 pH FO O 60 
O' M3 -d- rH 60 FO 
FOvJ-insD'D A 
OOOOOO 


O' M3 A- sJ- M3 

00 CM LA sO A. 00 
A- 60 60 60 60 OO 

OOOOOO 


(SJOAsF 
IO FO CM CM pH pH 
60 oo 00 OO 60 60 

OOOOOO 

OOOOOO 


O' o CA M> CM 

O O' ^ A ■£ LA 

eo a- r-^ a- a- a- 
OOOOOO 
OOOOOO 


O' pH rO lA CA 

fOHO«0'6't 
|AA Ad'A'A 
O O O O O o 

OOOOOO 


C3 O o o o o 

OOOOOO 
y£| N 00 A O H 

pH pH pH pH CM CM 


OOOOOO 

O O O O O o 

(M FO vA lA M3 A~ 
CM CM cm CM CM CM 


OOOOOO 
OOOOOO 
00 O' O pH CM FA 

CM CM FO FO FO FA 


OOOOOO 

OOOOOO 

in so a to o' 
to to IO FO FO FO 


OOOOOO 
OOOOOO 
o pH CM FO 'J- LA 
M - M - 


OOOOOO 
OOOOOO 
M> A. CO O' O -H 

<r »*■ LA LA 


209 


5^0 0 



TABLE 26. 2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 26. 3B . - EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE Z6.AB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 26. 5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 27. ID CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 


HZ 



o o o o o 

OOODO 
O O O O O 


ooooo 

ooooo 

ooooo 

OOOOO 

ooooo 


ooooo 

ooooo 

ooooo 

ooooo 


LTl r- sO r~( 00 
A- LA xA xT PO 

ax fv. r». r*. 

iri tn in id m 

o o xO sO xO 


OOOOO 

ooooo 

ooooo 

ooooo 

ooooo 


OOOOO 

ooooo 

ooooo 

ooooo 

ooooo 


ooooo 

ooooo 

ooooo 

OOOOO 

OOOOO 


Ln xJ- vj" 

PO PO lO P«") PO 

n Ax Ax fx. n 
imnirumri 

\D 'J3 \0 V) \D 


OOOOO 

OOOOO 

Ooooo 

ooooo 

ooooo 


ooooo 

ooooo 

ooooo 

ooooo 


ooooo 

OOOOO 

ooooo 

ooooo 

ooooo 


xj'xrs3-xr\j- 

KllOlONJN) 

r- r- 

iTiiAiAimn 

x£> xO xO xjD 


ooooo 

ooooo 

ooooo 

OOOOO 


ooooo 

ooooo 

ooooo 

ooooo 

OOOOO 


ooooo 

OOOOO 

ooooo 

ooooo 


ooooo 

ooooo 

ooooo 

ooooo 

ooooo 


ooooo 

OOOOO 

ooooo 

ooooo 

ooooo 


PO PO PO PO PO 

i-*. r^- r-v n. 

in lO IT) LA LA 


ooooo 

OOOOO 

ooooo 

ooooo 

ooooo 


ooooo 

OOOOO 

OOOOO 

ooooo 

ooooo 


ooooo 

ooooo 

ooooo 

ooooo 

ooooo 


ooooo 

ooooo 

Ooooo 

ooooo 

ooooo 


xj- xtf- xj- 

po po po ro po 

Ax r>- rx r*x rx 

la la in in in 

sD vO sD 


ooooo 

ooooo 

ooooo 

ooooo 

ooooo 


ooooo 

ooooo 

ooooo 

ooooo 

OOOOO 


ooooo 

OOOOO 

OOOOO 

ooooo 

ooooo 


ooooo 

o o o oo 

OOOOO 

OOOOO 

ooooo 


"•t - xj- stf- .gf 
10(0(0(0)0 
nnnnn 
IA 1A la LA la 

■J5 xO s£> v£> xO 


ooooo 

ooooo 

ooooo 

ooooo 

ooooo 


ooooo 

ooooo 

Ooooo 

Ooooo 

ooooo 


ooooo 

ooooo 

ooooo 

ooooo 

Ooooo 


OOOOO 

ooooo 

ooooo 

ooooo 

ooooo 


'S’O'sT'J-xJ- 
PO PO hO PO PO 
Ax ax px. rx ax 
LA lA lA LA 1A 
xO s£> xO x£> xO 


ooooo 

OOOoo 

ooooo 

ooooo 

OOOOO 


ooooo 

ooooo 

ooooo 

ooooo 

ooooo 


OOOOO 

OOOOO 

OOOOO 

OOOOO 

ooooo 


OOOOO 

OOOOO 

OOOOO 

OOOOO 

ooooo 


<}- xJ- xr to 
fOLOfOfOK) 
n rx k rx rx 
in LA LA LA LA 

x£> xO xO \D xO 


ooooo 

ooooo 

ooooo 

OOOOO 

ooooo 


ooooo 

ooooo 

OOOOO 

ooooo 


Ooooo OOOOO ooooo 

OOOOO OOOOO OOOOO 
OOOOO OOOOO OOOOO 
OOOOO OOOOO OOOOO 
ooooo Ooooo OOOOO 


00000 OOOOO OOOOO 

ooooo ooooo ooooo 
ooooo ooooo ooooo 
Ooooo ooooo ooooo 
ooooo ooooo ooooo 


ooooo ooooo 
OOOOO ooooo 
ooooo ooooo 
ooooo ooooo 
ooooo OOOOO 


OOOOO ooooo ooooo 
OOOOO ooooo ooooo 
ooooo Ooooo OOOOO 
OOOOO OOOOO OOOOO 
OOOOO OOOOO OOOOO 


00 <\J O oo <\J 
ND vD IX 00 eo 

OOOOO 


r— f r\j xO (\J 0 IX O LO Lfl LA 

rx in ro N o ^ (O N so in 

^OHtNjun )0-j-insorx 
OHHHH HHHrHW 


sfs7K)H^ 
xr po aj — i ca- 
tO^Or^H 


OtMNHsJ- 
CO MA XT fSJ 
AJ PO xT lA x£> 


■* aj aj cj rg cj aj cnj csj 


sDsOLALOO Lfl^HION ONOO'A 

o <C xA \J- AJ (T-xOsT 40 A O r-> scr K1 rH 

A A 00 A o OHPJinoO H sj sO O0 O 

ojojajajpo MNiKimio sr <r sj- sj-in 


£££££ £2221? £££££ OOOCMO ^AxJAPOx* AAOOA 

OOCNOXCO AAsOLA^ PO A^ o S ^ ^ M f- O CO rO ^ ^ PO 

0O0OXIXIX xxfsxx X inMno-x 

=oooo ooooo ooooo SSSSS SSSSS oSSSS sssss sssss 


ooooo ooooo ooooo 
00000 OOOOO ooooo 
OOOOO ooooo ooooo 
OOOOO OOOOO OOOOO 
OOOOO OOOOO OOOOO 


mu mu mu mu mu nm 

ooooo ooooo oooSS sssss sssss sssss 


O LA LA r~t m 
M3 AISJITi A 
o A A CO A 
sf K) N) K) lO 


•OOsDON 

a h rg «j- in 

sOsOITlsJ-N) 

PO PO PO PO PO 


xT LA xO x© J3 

<0 ACO AO 
Nr-TO A A 

po po po aj aj 


soNoOoCJ 

HAIfOlTlsD 

OOAvDLAsJ- 

AJ Csj AJ AJ AJ 


in A>roA 

A 40 o tsi m 
IOMMiHO 

a j aj a j aj aj 


in in in a h 

l A Ax C7» i— » XJ- 
A40 A Ag> 


JXSI ACO A 
xO A H A sO 

LOstsfo A 
HHHpHO 


rg sj - h h (si 

OxJ-AJAJxJ- 

<r rjoooso 

O O O (7* CA 
t— ( j-N r-H o CD 


OLAOOOA 

sf i — lAgisJ- 
sO x A (O A 

ooooo 

ooooo 


(OHsOND 
AJ — I CA 00 Ax 
O «— I ►— t AJ PO 


0O A. vD vO s£3 

LA x?" PO AJ *— t 
xj- LA xO Ax 00 


'Oinsj-mo 
o A (O A so 

A CP O f\J 
AJ AJ AJ 
OOOOO 


AM ANTlfi 

A ro h o eo 

fA sP LA sD sO 

AJ AJ AJ AJ AJ 

ooooo 


A CO A LA r- • 
sisTNoco 
N 40 Aoo 
AJ AJ AJ fO PO 
OOOOO 


O O PO lA PO 
in po o xj* la 
«— I AJ PO x£) O 
PO PO PO PO PO 

ooooo 


O40HHO 
PO Ax a O oo 

AJ xj" A- (7x O 
xT -cT xT xT LA 
OOOOO 


AJ <—• i— i o o 
OOOOO 
OOOOO 
OOOOO 

ooooo 


ooooo 

ooooo 

ooooo 

ooooo 

ooooo 


ooooo 

ooooo 

ooooo 

ooooo 

ooooo 


ooooo 

ooooo 

ooooo 

ooooo 

ooooo 


ooooo 

ooooo 

ooooo 

OOOOO 

OOOOO 


OCDOOO 

ooooo 

OOOOO 


OOOOO 

ooooo 

OOOOO 

OOOOO 

ooooo 


C> C7> CTv 00 00 
CO oo 00 «0 oo 

Ax Ax Ax Ax Ax 

ooooo 

ooooo 


00 00 00 00 OO 
CO 00 CO 00 oo 

AANAA 

ooooo 

ooooo 


oo 00 OO 00 oo 
oo 00 00 CO oo 

A A- A Ax Ax 

OOOOO 

ooooo 


00 00 co oo co 
oo 00 eo oo 00 

Ax Ax Ax Ax Ax 

ooooo 

ooooo 


ooooo 

xOCOOAJxJ- 
f-H <-* AJ AJ CM 


ooooo 
xO 00 o AJ xT 
AJ AJ PO PO PO 


OOOOO 
sDOOOrJxT 
xj- sj- LA LA LA 


xflWOMxT 
LA LA o o \D 


ooooo 

sOOOOCMvt 

sDsDASA 


ooooo 
0(0000 
Ax Ax eo ca o 


ooooo 

OOOOO 
*— I AJ PO sj- la 
AJ AJ AJ AJ AJ 


216 


III! HI 



DOOOO 

ooooo 

ooooo 

ooooo 

ooooo 


r-t i— « <7- in o 

OOrlWvt 


O'NlAlTlCO 
m p-s *-h si to 
o V rs, o 
O i— I rH I— » CM 


eOiri'd-Hin 

CM si si -i CM 
CM CM CM CM CM 
ooooo 


to si r-s o 
si f-- oO rH 
ONvf N 

o o o o 


ooHNin (MO<NJeO<7 
OOOOO OHlOinO' 

ooooo ooooo 
OOOOO ooooo 
ooooo ooooo 


to o o 0 s rH 
•Os fl0c0>0 
rH CM >3- in CO 
ooooo 
ooooo 


CM si tO rH (M 

Nifineoto 

rH si «0 rH in 

rH rH rH CSJ CM 


rsincocQo h n vj - fo 
tO sD CO eO sT> CM o si 00 
JQOHHO OO^HS 

cm to to to to NtsirsiH 

ooooo oooo 


ooooo 

ooooo 

ooooo 

ooooo 

ooooo 


ooHWin 

ooooo 

OOOOO 

ooooo 


(M r"- oO s£> sJD 

o o o *— » <M 
ooooo 
ooooo 


r~w o o co 

r*. cm s£> to in 

MsOOSstO 

OOOHN 

ooooo 


0 cm in o o 
tO CO 00 r-t tO 
eor-*.oo»-tsi- 
cgrosfos 
ooooo 


lAfOtCiH 
CO OS O CO 
ps. o to #o 
00 O H CM 


o 

E 


i/i 

X 

o 


tO CM rH OS vD 
(OfOrtMN 
rs r- r-r^r- 

in in in in m 

s£> <>£) •J) sO 


O c?s CM sr CO 
(SIO^OH 
r^rssD<cso 

in m in m in 
s£> •e •O •e •e 


rH (M si 00 sO 
o O O O rH 
OOOOO 

ooooo 


lO O to to H 

si CM CM CM 

U1 si CM CP si 
vflsO'O'OsO 


ec o to o to 

rjtnc0tO(7' 

O O O H rl 
OOOOO 


CM s£> CM CM tO 
HisoOtOtO 
O' rH (M CM O 
K) tO CM rH O 
%o sD ^0 O 


o eo in in sD 
i*^ in in in in 
cm »o sj* in sO 


O rH |S CM vO 
O'Olfl'fN 
rsMrsCMN 

co in s3- cm 
m m n in in 


CM 00 — < sD O 
in to rH SO o 
r-v. eo o cr- o 


rH ro o to 
CM CM -H eo 
si <M CM tO 
HOOCO 

in in si si 


cm to so sr 

HOMO 
o a O' O' 


ooooo OOOO 


E 

ZD 


X 

o 


ooooo 

ooooo 

ooooo 

OOOOO 

ooooo 


ooooo 

ooooo 

ooooo 

OOOOO 

OOOOO 


ooooo 

ooooo 

ooooo 

OOOOO 

ooooo 


OOOOO 

ooooo 

ooooo 

oOOOO 


ooooo 

ooooo 

ooooo 

ooooo 


ooooo 

ooooo 

ooooo 

ooooo 


ooooo 


ooooo 

ooooo 


ooooo 


OOOOO 

ooooo 

ooooo 

ooooo 

ooooo 


ooooo 

ooooo 

ooooo 


OOOO 

oooo 

oooo 

oooo 

oooo 


K)lTINO 
O O O rH 
OOOO 

oooo 

oooo 


O si si rH »i 
OOMlANfs 
H Kl <T in HD 

m in in n m 


in os r-~ oo oo 

is (\J <7 |S sC 
in^ mho 
K)K 5K!K)rt 
ooooo 


CM to vO rH CT' 

O O O I— I rH 

ooOOO 

OOOOO 

ooooo 


si- O O vD CM 
s£> si C7> to si 

M CO 00 C> CT' 

in n in in in 


CM in <7* CMM 

(Ms m w s 
in in in in o- 


DO^NSO 

in o m i — t 
O rH rH 00 in 
J-ONoO' 


00 « 00 CM CM 

•o O' rs oo n 
otnrHoor- 
oo ho in to cm 

ooooo 


b 0 in o to in 

sOrs.CSrH>3* 
O 00 M M HO 
CM CM CM CM CM 

O CO O O CO 


HHNlClvO 

O' sO sC CM si 
inimAors 
CM CM CM CM CM 
ooooo 


O HO vJ- 00 sO 

to so to <=> m 

O-Hvi-NO 

CM to rO to tO 


o in to o si 
•jr cm oo co oo 
HWrIOsD 
si si si si tO 
ooooo 


si CM O sD 

oO cm in in 

oo CM n- <r 
rH rH O O 
O O CO O 


ps ifiinrs 
sD Os rH >£J 

CM n. to oo 

to CM CM rH 
oooo 


rH O 60 OS 00 
KlinNHIs 
O O O rH rH 
OOOOO 
OOOOO 


C3 •J 1 rH O' rH 

so to si- in 
CJ »o in o 
o O O O f-H 


s© O' CO O' rH 
•HO CM ps s3“ fs- 
vJ-OfsN«7 

rHCMCMtOsi- 

ooooo 


«MAff>(0O 

inovorsto 

sJ-fMrHCMsT 

sOOOOCNJ-i 

OOHHiH 


OS si O O' 
OHNti 

in <r o sr 

SO 00 O rH 
rH rH CM CM 


rH sO in s£> Os 

C^KlOCOfS 

sTtOCJOCJS 

os qs O' oo 

OOOOO 


HHOlOlA 
CO 0 s CO CM tO 

cOrsNOiri 

CO 00 00 c0 oO 
ooooo 


ps. co rs po rH 
cm fs m cm r-s 

<3 NO|s(SJ 

oocooor^i^- 

ooooo 


O to rH sT O' 

Os H CO to O 

so o cm m co 

sD s£> m si tO 

OOOOO 


si ps O' tO HO 

to cm os in oo 

rH in O' in rH 
to CM rH rH rH 


CM tO Ps sO 

os sc oo in 

00 sO sP tO 

OOOO 

OOOO 


H sD is tfl N 
ST 00 rH tO sT 
MOinors 

m m m m m 

OOOOO 


CO s£> rs -d- to 
tOWOflOsO 
CO OS o O rH 
iruTi vO o 
ooooo 


^5 ct o rs in 
mN'DMOS 
cm to m eo rH 
sC3 sO 'O fs< 

OOOOO 


inrscpcsio 
IftNHdH 
sD rH r> CM ps 

rs oO oo os CP' 
ooooo 


|S rl rH si 

O' O' O' O si 
OtOlANS 
OOOOO 


CO CO si sO 
tO O si- 00 
fs. o in 
oooo 


ooooo 

ooooo 

ooooo 

ooooo 

OOOOO 


o o o o o 

ooooo 

ooooo 


ooooo 

ooooo 

ooooo 

ooooo 

ooooo 


ooooo 

ooooo 

OOOOO 

ooooo 

ooooo 


ooooo 

OOOOO 

OOOOO 

OOOOO 

ooooo 


oooo 

oooo 

oooo 


CO CO 00 oc CO 

to co co eo oo 

isps isrsn 
OOOOO 

ooooo 


CO co 00 00 fss 
00 00 C0 eo 00 

|sfs|sSN 

ooooo 

ooooo 


<ointoosiri 
e0 eO oo t-s 

IS N rs |S IS 

ooooo 

ooooo 


cooowi 

hd sO in m CM 

r- I-- ps r-s |-s. 

ooooo 

ooooo 


O' CM si so O' 
oOMntn 

r'~~ H3 HD HD s£> 
OOOOO 

ooooo 


to oo -£> 

CM O O' 

sD nC in 


E *> 

O <r 
t~ N 
< 3 

CJ> 


ooooo 
ooooo 
o r-s oo o' o 
CM cm cm cm to 


ooooo 
ooooo 
r-t CM m si in 

to to tO to to 


ooooo 
ooooo 
s^ ps. CO <7> o 
to to to to si 


ooooo 
rH CM to si in 
<r si si si si 


ooooo 
so r-. eO os o 
si si si si in 


lu t- 
ZD UJ 


217 


5400 .00586 
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TABLE 27 . 3 D CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS ) 
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TABLE 27 . AD CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 28. IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 28. 2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 


z: 

f— 

<c 


vJ-vi-KHMON 

ro ro ro ro ro csj 

rs rs. rs rs rs. 

\T xr xr sr xr x?- 
H f— f — » *— 1 — < H 

ST O CM rO t\J fs 
r \j h h o ^ 

N N N nO o 

xr xT >r xr xr *r 

— « — t rH r- f i-i 1 

cs r~. — i cr. o in 
ITS rO — * fs sj- CJV 
SO sO sO in LO xT 
xT xT xT xT xT xT 
H H H r— 1 H H 

H«otno<sj^ 
g-sotsiwo 
sr m m eg — < o 

>T xT sT xT X* sr 
—l —l f — 1 r - 1 — 1 — 1 

.13880 
. 13733 
.13565 
. 1 337A 
.13155 
.12905 

oo oo ejx rs rs ps 
— i oo o rs oo ro 
•gj eg ct 1 xg- crx sr 
cm rg — i — i o o 

— 1 — l — l f-H — i — < 

cr> rs xj5 
eg xjd in 
oo <—i sr 
OX CTX co 
O O o 

- 

. 00000 
.00000 
.00000 
. 00000 
. 00000 
. 00000 

H H CM sf N (M 
OOOOO—I 

oooooo 

OOOOOO 

OOOOOO 

00 oo ro cm oo ro 
— i cm xj" o oo eg 

OOOOO—I 

oooooo 

OOOOOO 

oo n so sr cr. in 
\D eg O'* eo 60 |H < 
— < eg eg m sr x£> 

OOOOOO 

OOOOOO 

m ro fs. fn cr m 
xn m cm sr is m 

rs tr> — t ro m oo 

O O — i — i — i — ( 

oooooo 

CO xD CN xT CO x£> 

e xoegfs com 
O K 1 sD oo o eg 
eg eg cm cm ro ro 

OOOOOO 

ITIxOrJ 

XJD O fs 
ro xT ro 
rO ro ro 
o o o 

1 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

HCJ'f NCSiO 

o o o o — i eg 
oooooo 

OOOOOO 

oooooo 

(MHOOSS 

ro m eo eg rs in 
o o o — i —4 eg 

OOOOOO 

OOOOOO 

>r 00 xO e o' g) 
xO CD CT fO xT iO 
ro in xo cr eg x£> 
o o o O — 1 — I 
OOOOOO 

in oo go eg — i o 

— ) cn cr- CM oo is 
— 1 x£> m CM — 1 CM 

eg eg m sr in xo 
oooooo 

ro xjd ed 
— i rs m 
in oo ro 

MOO 

OOH 


ro K) CJ f\J {\J 

eg eg eg ej cm eg 

fO rO rO ro rO rO 
rs rx n n rs n 

— 1 x£ t7x — f CD MJ 

AjHOOCT>N 
ej eg cm rg — < — i 
(OK irOrOrOrO 
NNNNN N 

co n eg o ro co 

lTi rO H CO vf O' 

— * — • — i o o cr. 
lO to m rO m eg 

rsrs n is rs rs 

in o cm co xt in 
g- co o o om 
ox oo co rs m sr 
eg eg cm eg eg eg 

rs rs rs rs rs. rs 

xc — i ro m in — « 
O0 00 rO ro fs in 
eg o oo m — * rs 
eg eg — c — < — < o 
rs rs rs rs is rs 

ST 00 ^ — r <-H xO 
in rs cm oo so so 
eg xjd o cm xr in 
O CMT 1 00 is J) 
N'D J3xO J) J) 

oo eg oo 

OOxO 

xn xjd in 
m xr ro 

xD xO xO 

E 

.00001 
.00002 
.00003 
.00005 
.00008 
. 00013 

r-t O rO O — 1 r*. 

Nrog-voooo 

OOOOO—I 

oooooo 

oooooo 

OOgJOnogj 

rOMMfsfOO' 

rlHWMHAtO 

oooooo 

oooooo 

>— i sr in sr cm rs 
is in xr sr in so 
xr in xo fs eo cn 
OOOOOO 
OOOOOO 

OOxOOOK)H 

e ro n o g- 

O CM m xT xO fs 
— 1 H — l H H H 
OOOOOO 

CJX o <7- sT o CM 
ro oo eg xo ox o 
O' O CM rO sT sO 
«“* eg eg eg eg eg 

OOOOOO 

oo in cd 
ox fs ro 

so fs eo 
eg eg eg 
o o o 


oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 
OOOOOO 
OOOOOO 
OOOOOO 
O O O D O O 

O O O — ( — 1 — 1 
oooooo 
oooooo 

O O O O CD CD 
O O CD CD CD CD 

cm eg ro 

CD CD CD 
CD CD O 
CD CD O 
CD CD CD 

- 

.07905 
.07905 
.07905 
.07905 
. 07905 
.07905 

ining-KiiNj^ 
oooooo 
0 0 0 0 0 00 
r- i". r--. r-. r-. r-. 
oooooo 

in o cm — * so in 

e- O' 00 N 1A KA 

OO 00 <0 00 00 eo 

Nrsisisfsis 

oooooo 

rs — t xr fo rs o 
o rs eg xn oo cr 
co rs rs xo in sr 

rs rs rs rs fs. rs 

oooooo 

ororOxocOxf 

N Mxt CJxOxj) 

ro eg o oo m eg 

Cs fs fs x£> sQ xD 

OOOOOO 

m cm m m xr eg 

I— i — i sd is m h 

eiooinoiA 
m tn in sr xr ka 

oooooo 

ox eg CD 

xJD xT LH 

m xT CN 

eg cm — c 

CD CD CD 


O O D O O □ 
OOOOOO 

oooooo 

oooooo 

OOOOOO 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

oohimkhA 
oooooo 
oooooo 
O O O O O o 
oooooo 

60 ej CTx 60 — 1 60 
o — i — i cm sr in 
oooooo 

OOOOOO 

OOOOOO 

— 1 CM — 1 CN 00 IS 

oo <— t m tr* in eg 
o — i — i — i cm to 
oooooo 
oooooo 

rs in oo m m eg 
o cr « oo n in 
»r xr in xO rs eo 

O O O O CD CD 
O O CD O CD O 

eg eo sr 
Hxr in 

Ctx C7x CN 
CD CD O 
CD CD O 


.00000 
.00000 
. 00000 
. 00000 
.00000 
.00000 

oooooo 

oooooo 

OOOOOO 

oooooo 

oooooo 

oooooo 
o o o o o o 
oooooo 
oooooo 
oooooo 

oooooo 
oooooo 
oooooo 
oooooo 
o o o O O o 

CD CD — l i — 1 — l H 
OOOOOO 
OOOOOo 
OOOOOO 
oooooo 

— i — r — * — i — i — i 
CD O O O O CD 
oooooo 
OOOOOO 

oooooo 

— ( — i — 1 
CD CD O 
CD CD CD 
CD CD CD 
O O O 


.00000 
.00000 
. 00000 
.00000 
.00000 
.00000 

oooooo 

oooooo 

oooooo 

oooooo 

oooooo 

o o o o o — * 
oooooo 
oooooo 
oooooo 
oooooo 

eg xr rs eg — i in 

OOOHIMfO 

oooooo 

oooooo 

oooooo 

fs — * o eg ro eg 
in e g- h h in 
o o .-rcg ro xr 
oooooo 
oooooo 

o 00 X0 rn — 1 NO 

XT 00 o O CN x£> 
"<flOONOO J3 

cd cd —4 —i eg eg 
oooooo 

rs eg O' 
eg xjd sr 
ro o eo 
ro xr sr 

O CD CD 


iAirun^imn 

eg cm ej cm eg eg 

Mr O rO K1 f<A m 
O O O O O CD 

—I — 1 — 1 o o o 
in in in in in m 
eg csj csj cm cm cm 
rO rO hA ro rO (O 

OOOOOO 

OOO'OOIAH 
LH LO xT xT xT sT 

eg cm rg eg eg eg 
rorororororo 

OOOOOO 

inin—icTxtosr 
ro eg — i oo m — i 
cm eg cm — * — » — « 

rOiOiOiOKJrO 

oooooo 

ro xg- — * m eo ctx 

in rs rs xy co co 
o er oo ma xr 
m eg eg eg eg eg 

oooooo 

«0 —i rs cm xjd m 
o cr xD <r cm eg 
eg ctx rs m m — i 

CM — i — 1 — ( — 1 — i 
oooooo 

oo sr eg 
ro rs ro 

O' rs x£> 
CD CD CD 
CD CD CD 


DOOOOD 
O O O O O O 
OOOOOO 

oooooo 

oooooo 

oooooo 

oooooo 

OOOOOO 

oooooo 

oooooo 

O — » — < CM nT oO 
oooooo 
oooooo 
oooooo 
oooooo 

m eg in in xr xr 
— i eg m in co eg 
o o o o o — i 
OOOOOO 
OOOOOO 

cr> ro oo xjd oo eg 
rs in sr o o rs 

<—i ej rO sT xD rs 

oooooo 

oooooo 

sr to x£> — 1 xr O 

in sr xr «r eg ctx 
ox — » ro in rs oo 

cd — < — < — r — * — t 

CD CD CD CD CD CD 

xr in ej 
ro in in 

CD —l CM 

eg cm eg 

CD O CD 

- 

oo OO 00 to oO 00 
is is is is rs rs 
60 to oo oO oO <C 
oooooo 
oooooo 

oo eo 60 00 00 00 

N K N K N N 

eo oo oo oo oo oo 
oooooo 
oooooo 

oo cc oo 00 00 oc 

NS N Cx N N 

CO cc oo oo co oc 
oooooo 
oooooo 

CON N xO xOlAl 

rs rs rs rs rs rs 
oo oo oo oO oo 60 
oooooo 
oooooo 

sr eg o rs ro 
rs rs rs xO vo in 

o 0 00 00 00 00 oo 

OOOOOO 
O O O O O O 

sT 00 — 1 ro sr sT 
in sr sr ro rg — 4 
oo co oo oo oo oo 

O O O CD CD O 

oooooo 

ro — * cr> 

CD O fs 
00 IS is 
O O CD 
CD CD O 

— 

O O O O O O 

oooooo 

0 N O0 O o rH 
* — * > — 1 • — 1 eg (\J 

oooooo 
oooooo 
r\i ro g- iA \D is 
eg eg eg cm csj cm 

oooooo 
oooooo 
oo cs o — i rg ro 
eg eg ro ro ro >o 

oooooo 
oooooo 
xr in xONcoe 

IAK)K)lOK)lA 

oooooo 

OOOOOO 

o — i eg m xr in 

xT xT xT xT xT sT 

oooooo 
oooooo 
■g? rs ooe'oH 

>or xr xr xr m in 

O O CD 
CD O CD 

eg ro sr 
m m in 



236 
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TABLE 28. AB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 


CQ 


iTIOIOhon 

K) rO rO ro rO CM 

iv. pv pv p-x. pv p- 
sj- vj- vj- vj- vj- 


fO 60 CM r<J CM SP 
(MHHOfT'S 
N rv. fv. rv. \£i xo 

sp <r xp xp <r xp 


CM CM 57 s H <r> ro 

>j- 1— i cr- ir» cm 
'O'C^ininm 

sP ST xp xp xp xp 


ON^fMOO 

cO rO rs h in oo 

^K)fO(SjH 

>!?■ vf vf ^ sj- 


C^ CM sfl K) H *H 
d'HHHOOO 
OOO'OOMT) 
•J - \3" K) K) fO KI 


K) O O sO H 60 
iTi ^-4 (v. f-« Ln rv 
sp K> f-H O 00 sO 

rO rO rO rO cm cm 


sp O 
O*' o 
sp PO 
CM CM 


CO 

CM 


X 

o 


OOOOOO 

oooooo 

CD O O O CD O 
CD O CD O O O 
OOOOOO 


o o o o o o 
OOOOOO 
OOOOOO 
OOOOOO 
OOOOOO 


OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


»h >-f o o rv tn 
►O rO PO CM CM CM 
CM CM CM CM CM CM 
PO ro ro rO ro rO 

rv I — N IV N N 


O O H H (M \t sfl(MOO«0^ 

oooooo o o r-* cm CM ro 
OOOOOO oooooo 
oooooo oooooo 
OOOCDOCD oooooo 


OOOOOO O O O rH rH CM 
OOOOOO OOOOOO 
oooooo oooooo 
OOOOOO oooooo 
OOOOOO oooooo 


CDOOOOO oooooo 
oooooo oooooo 
oooooo OOOOOO 
oooooo oooooo 
C300000 oooooo 


HvOOHON H(NJ(M\JOvf 
(Si H iH o ^ (V iCKTHON^M 

CM CM CM CM <H H I— f rH J— I O O O 

ro ro ro ro ro ro ro ro ro ro rO rO 

rv. rv rv rv ssmss^. 


ro cm in ro pv cp 

LO rv CP CM m CP 


OOOOOO 

oooooo 


ro in eo cm <o no 

O O O rH r-I CM 
OOOOOO 
oooooo 
oooooo 


cp pv m ro CM ro OHOH^o 

sJ" O N 1 T| \T \J- in 60 CM Pv rO «— I 

cm ro ro xp m xo NcooHtom 

OOOOOO OOHHHH 
OOOOOO OOOOOO 


P- H O in Ps 00 00 H p O O (SI 

ro in p (> (sj nd Heoiriin^tP 

o o o o »— j i— i cm (M ro xp in xd 

oooooo oooooo 

OOOOOO OOOOOO 


pv *p cp 

M5 00 O 


P"- 60 60 
>3“ CM ro 
60 o CM 


OOOOOO oooo 
oooooo oooo 
OOOOOO oooo 
OOOOOO oc 


o o o o o c 
o O O o o c 
oo o o o c 
o o oooooc 


\T N m N (M O 

eo ro 60 CM O O 

<p <p eo cO o 
CM CM CM CM CM CM 
pv p*. rv pv rv. Pv 


cm in pv co pv cs/m p h 60 

•— < CM CM -H CP xjD CM M3 CO CP oo sJ“ 

>£) in ro i— ( o (PMfifOHtr 

CM CM CM CM CM CM H h h h h o 

p. rv p. fv. jv. pppppp 


o o o 

O O O 

o o o 
O O o 


vf vein 

CPMH 

xO Sp rH 

o o o 

rv p- is. 


OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


HHHHHH CM CM CM CM CM CM 

OOOOOO OOOOOO 

oooooo oooooo 

OOOOOO OOOOOO 
oooooo OOOOOO 


CM roforoioro rororo>pxPxp sp xp .p xp ^ ,p 

OOOOOO OOOOOO Oooooo 

OOOOOO OOOOOO Oooooo 

oooooo oooooo oooooo 

oooooo OOOOOO O O CD o o o 


E 

OJ 

X 

o 


< 


o 

CM 


<— r cm to in 60 in 

OOOOOH 

oooooo 

oooooo 

oooooo 


HOIOOi-ip 
CM rO xp 00 O 
O O O O O rH 
OOOOOO 
OOOOOO 


CO<dOHON 

rOPvfMPvKJCT- 

--r h CM CM ro *) 
O O O O O o 


cm m pv rv p. in 

pmsf^inp 

s3* in \n r-. oo 

OOOOOO 

oooooo 


H CP O CP ^ 

o ro n ro 60 in 
h (si m in \£> eo 

rlHHHHH 

oooooo 


'flsj’Mn'OH 
CM o 60 rv m3 sO 
o CM ro in rv cp 
CM CM CM CM CM CM 
oooooo 


in m in min in 

oooooo 
(7* CP CP CP (P ^ 
rv p. p. p. rv. p. 

oooooo 


in in in in x^ro 

oooooo 

CP CP CP p p p 
pppprvp- 
OOOOOO 


is) h oo in o ij 
O o O 1 ' CP CP 60 
o CP 0O 00 00 CO 
PPPPPis 

oooooo 


o ro p. p o 

p in m h p 

COoOcOoOoOP- 

p. p. p. p. p. 

oooooo 


sroosfiPCPH 
Nfi cm 60 rn Pv <h 
pP'ONOinin 
pppppp 


OOOOOO 

OOOOOO 

oooooo 

OOOOOO 

oooooo 


oooooo 
oooooo 
CD O O O O O 
OOOOOO 
OOCDCOOO 


OOOOOO 
OOOOOO 
OOOOOO 
CD O O O O O 


f— i rH CM ro xp x£> 

oooooo 

oooooo 

oooooo 

oooooo 


CP CM xO CM CP 60 
oHHtsKsim 
oooooo 


oooooo 
oooooo 
OOOOOO 
O O CD o o o 
CD CD CD O CD CD 


Oooooo 
CD O O O CD O 

oooooo 

oooooo 

oooooo 


CD O O O O O 

oooooo 

CD CD CD O CD CD 

oooooo 


CD rH i— f pH f — 1 rH 

oooooo 
oooooo 
oooooo 
CD O O O O O 


*“■ CM CM CM CM ro 
oooooo 

OOOOOO 

oooooo 


60 xO xp 
m in in 
HKiin 
ro ro ro 


•P sp rO e>0 CP in 
ro xp xp cm <p in 
Np ro CM rH CP 00 
rv p. rv p. fjj vo 
oooooo 


sj-p.ro 
CP rH CM 
>o in ro 

sO SJD >£} 


OIOOOK1H 

ui so oo o cm m 

O O O rH iH rH 

Oooooo 

Oooooo 


CM 60 CP 

eo -h m 

<-» CM CM 

o o o 


ro ro Xp sr vP in 

oooooo 


m so so 

O CD O 

o o o 

o o o 


CD O CD CD CD CD 

oooooo 

OOOOOO 

oooooo 

OOOOOO 


CD o CD O CD o 
OOOOOO 

oooooo 

CD O o o o o 
OOOOOO 


oooooo 

oooooo 

oooooo 

O O CD CD CD o 
oooooo 


oooooo 

oooooo 

OOOOOO 

OOOOOO 


cm ro in fp rH m 

O O O O rH rH 

OOOOOO 
OOOOOO 
O O O o O O 


CM CM sp rH xp CM 

CM rO xp xD eo <H 

o O O O O iH 

oooooo 

O O CD CD o O 


<p m cm 
xr cp in 


CM 

o 

o 


in m m in m in 
CM CM CM CM CM CM 
Kl ro rO ro ro ro 

O O CD O CD O 


in m m m in in 

CM CM CM CM CM CM 

ro ro ro ro ro ro 
oooooo 


O O CD o O CP 

ininminm>t 

CM CM CM CM CM CM 
ro ro ro ro to ro 
oooooo 


CP eO xc3 xj- O in 
sp <r «P xp xp ro 
CM CM CM CM CM CM 
ro ro ro ro ro ro 
oooooo 


oooooo 

OOOOOO 

oooooo 

oooooo 

O O CD O O O 


CD o CD O CD O 
O O CD O O O 
O CD CD O O O 
OOOOOO 

oooooo 


CD CD CD CD CD tH 
OOOOOO 
oooooo 
oooooo 
oooooo 


rH CM Xp ^3 Ox ro 

OOOOOH 

Oooooo 

oooooo 

OOOOOO 


t* ff'PH CPCSJ 
CM IH O CP xO Xp 
(MMCSIhhh 
ro ro ro ro ro ro 
OOOOOO 


CP p- CO ro ro CO 
>h cm ro in rv cp 
oooooo 

OOOOOO 

OOOOOO 


p. in CM CD in CP 
O xO rH in pv 60 
iH CD CD CP 60 p~ 

ro ro ro CM CM CM 
oooooo 


O O 60 pv xO xfi 
rOPHPpcsi 

f-H fH CM CM ro xp 

oooooo 

oooooo 


60 CO 60 eo oO 60 

rv rv rv rv yx, 

60 60 60 60 oo 00 

OOOOOO 

Oooooo 


eo oo oo oo oo oo 

PSPPPfX. 

60 00 00 oo 60 00 
oooooo 

OOOOOO 


60 60 00 60 60 60 
PPPNSN 

oo 00 00 00 00 eo 
oooooo 
oooooo 


60 60 60 60 60 00 
r-x p. rv. p. p>. p. 
00 00 oo OO oo oo 
oooooo 
oooooo 


ppsNxom 

Px- fv p. fx. fx» |x^ 

oo oo eo oo co oo 

OOOOOO 

OOOOOO 


m sp ro cm o cp 

NPPPrs^ 
60 00 00 00 60 00 
oooooo 
oooooo 


rH O CP 

cp oo m 

xo m xJ- 
(M CM CM 


60 O CM 
.H cm ro 
m xo p 


p. in cm 
oo oo oo 


oooooo 

Oooooo 

'O N OO O O H 
r* HH H CM cm 


OOOOOO 

OOOOOO 

cm ro >p m xo p. 
CM CM CM CM CM CM 


OOOOOO 

oooooo 

60 CP O rH cm ro 
CM CM ro PD ro rO 


oooooo 
oooooo 
xp in xo pv oo cp 
rO ro ro ro rO rO 


oooooo 
CD H CM ro Xp m 
sJ" xp xr xp xp xp 


oooooo 

OOOOOO 
fONOOCPOH 
sp xP sp xp in m 


E II 

o < 

f- M 


238 


120 94 



TABLE 28 . 5 B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS I 
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TABLE 28 C LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 29. IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 1 9.2B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 


^ °9 co ^ ^ *-• rs. eg ^ in fo cr cr to to co oo to mT o mt in 

in in in m in in in >j- to eg r-t ^ooinnovD cm oo to co cm m3 

f 00 vD md o M 3 so so in in m in in .a- <ftoi^(M(\jH 

O CMTmT- Om 7 > CT CT CT CT CT CT CT CT CT QS CT cr. 


000000 000000 


0 O O O CO o 00000 o 


md rs cr co cm m o rs. rs. cm ms m to in 

O<J*00CMn 000 C^^OOif IO M3 K~> 

HO(>^(0|S M 3 in sf- CM CT vO CMCO 

o os 00 00 00 60 co cO eO 00 rs rs m> 

000000 o o o o o o 00 


Csi 'j' t cm ooin^<CH no^ofooo NH,-(Nrs« 

OOOOO.H 


000000 000000 o o o o o 

oooaoo 00000a 000000 

o o o o o o 000000 000000 


rs>j- r-iHc\jiri h o h > j- o oo 

■ — 1 cm co in so eo o cm sj- cts 

000000 ohhhhh 

OOOOOO OOOOOO 


sT 60 CT to m 3 CM 
eo 00 00 hs cm to 
cm m oa r— r vj- o 
cm cm Cm to to to 

OOOOOO 


mill Him SSSSSS SSSSSg 
mill = ™SS ssssss ssssss S2SSS2 

000000 000000 000000 000000 00000S 


irtWrsMDD in to \T CT M3 CT 
cr> <— » so 1 , 0 cm m iriiniri'Co ^ 

(M >d“ in rs o to n» cm 00 m -m* to 

O O O o i-H i-t I CM CM CO ^ in 
OOOOOO OOOOOO 


to CO to CM O to 

I— t p— * <— t *— I O 

OOOOOO 
CM CM CM CM CM CM 
rs rs. rs ^ rs rs 


n h as c=» cc 

o o o oO oo M 3 
o O CT CT CT CT 

NNHhhh 
rs r-s rs rs rs is. 


<r vd m 00 in in ms in eo to .j- .j- 
miOHCOlAH sDOCNJCOHnO 

ct ct ct co 00 co rsN^mvtcsj 

1 — t i—t . — I . r— . ( 

rs n n rs rs ^ rs rs rs rs rs rs 


r*. sr rs oo 00 <-» 
rs sj- in o co 
o 00 in cm n. cm 

HOOOOIC' 

NnNfsyflsi 


CM hs m 00 00 sj" 

t—tv^-oinros?- 

rs o cm sj- n in 
oo 00 rs so m vj' 

M3 sD M3 s D sD M3 


HHCMsJTsH 
O O O O O »— ( 
OOOOOO 
OOOOOO 
OOOOOO 


m 3 sT m 00 m -x> 
HWtn^oco 


ri h scj n >f 00 rs. sj- rs vn m «£) so cm sj- cm in cm 
H\3*Nr-t^)H nij-r-ioiooN n 00 cr m ki so 

HHH CSJPJlO to M in in vD rs WOiOCVrO J- 

OOOOOO OOOOOO O O F— y I—. J— I I— ( 
OOOOOO OOOOOO OOOOOO 


I— I I— I CT CM rs h 

cn cm a- rs 00 os 
in rs 00 os o pr-f 

H H H H (M rj 
OOOOOO 


OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


OOOOOO OOOOOO OOOOOO 
OOOOOO OOOOOO OOOOOO 
OOOOOO OOOOOO OOOOOO 
OOOOOO OOOOOO OOOOOO 
OOOOOO OOOOOO OOOOOO 


O O O O — ( I 

000000 

OOOOOO 

OOOOOO 

OOOOOO 


EEEEEE EEEEEE iisiEE HssEi ssssss sss 

222S12 ™°2° sHEEEi S3S 

• F B _ ... f-IMHHHH j — 1 I-t O O O O OOOOOO 000 

qooSSo S S S O S O SSSSSo h rj tn M rs o o^somrso *■ os <0 

OOOOOO OOOOOO OOOOOO oSooo 2 o^OsOHin inr-.ro 

OOOOOO OOOOOO OOOOOO OOOOOO in sD M3 

OOOOOO -OOOOO OOOOOO oooSSS SSSSSS SSSSSS S 2 S 

OOOOOO OOOOOO OOOOOO OOOOOO OOOn-t^r-t HHrHHHH HHH 

OOOOOO 00000S SSSSSS SSSSSS OOOOOO 000 

OOOOOO OOOOOO OOOOOO SSSSoS 000000 000 

OOOOOO OOOOOO OOOOOO OOOOOO SSSooS 000 


OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


sT <T sj - sJ - sT sT 
M 3 M 3 sD M 3 M 3 >0 
tO tO tO tO tO K 3 
M 3 M 3 M 3 M 3 M 3 M> 
OOOOOO 


OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


m it m m to m 

M 3 MD M 3 M 3 M 3 M 3 

tO to rO rO tO tO 

M 3 M 3 M 3 M 3 M 3 M> 
OOOOOO 


O O O O I rH 

000000 

OOOOOO 

OOOOOO 

OCDOOOO 


CM I-H O M3 I— I I— ( 
M3 M3 M3 in in <J" 

tn to to tn to to 

M) M 3 sD sD M> M 3 
OOOOOO 


to in cr so to rs 

OOOHWst 

OOOOOO 

OOOOOO 

000000 


rs to eo in o in 

N O sD H vj- tO 

tO tO CM CM >— t O 
M3 M3 M3 sO M3 M) 

OOOOOO 


M)OinOl(Mvt 
fs rj to n <-t ^ 
OHHCSI-d-lA 
OOOOOO 
OOOOOO 


CM M3 cr r— < rs 

Cts O M3 80 >>T in 

cON^r-toOvr 

in in m in sf m 

OOOOOO 


o to n in co 00 

mJ" M) rs 0 CM rs 

cflHinoh^ 

o «-i h c\j rj to 

OOOOOO 


OfNjHCNJMtg- 

sr o m 3 ro cm m 

O \C r~ t rs to <7. 

sT tO tO CM CM •— f 


OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 

OOOOOO 


sr m- sr <r sj- 
M 3 m 3 M 3 sO sO M 3 

00 00 00 CO «0 00 
OOOOOO 
OOOOOO 


OOOOOO 
OOOOOO 
M3 N W (3 O H 
H r-t r-. H tsj (M 


OOOOOO 

OOOOOO 

OOOOOO 

Odoooo 

OOOOOO 


vj - -j- xj- if m <r 
sO sO nO ^ ^5 

00 00 oa oO 00 00 

OOOOOO 

OOOOOO 


OOOOOO 

OOOOOO 

cm to »j- m m> rs 
CM CM CM CM CM CM 


1 — t t — t tO M3 CD CT 

O O O O n-f 

OOOOOO 

OOOOOO 

OOOOOO 


xf xf- ki tn to 

M> M 3 >M 3 M 3 M 3 M 3 

00 00 « 00 00 00 

OOOOOO 

OOOOOO 


ODOOOO 
OOOOOO 
co n o . — 1 CM to 
cm cm to to m to 


cm to in cm *— t rs 
to in oo tn id o 
o CD O H CM CM 
OOOOOO 
OOOOOO 


torOMCMHCr 

M3 sO sO vO mj lT| 
00 00 00 00 00 CO 
OOOOOO 
OOOOOO 


OOOOOO 
OOOOOO 
m so rs 60 cr 

to to tO to rO to 


rs. eo *r rs in o 

CM Os rs 60 to 
sr m eo o to rs 
OOO^rt H 
OOOOOO 


60 sO to CT Ln O 

mLnin-^-sj-sd- 

00 00 00 co 00 00 

OOOOOO 

OOOOOO 


OOOOOO 
OOOOOO 
o » CM rO sf in 
S3- xtf- \3- N± sj- 


to Ps fs 60 CO M3 
oeosorjinsr 
^ ST 00 CM in 00 
cm cm cm m to to 

C3 CD CD CD CD CD 


sf M3 60 CT cr rs 
to CM r - 1 O CT 60 

00 00 00 00 rs is. 

OOOOOO 

OOOOOO 


OOOOOO 
O CD O O O O 
M 3 rs 60 CT O rM 

'& si - xd- xj- m in 


242 


06357 



TABLE 29. 3B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 


•-I CM 


a A eo a a 

a in in in a in 

^ O O 
O' O' O' ^ O' ^ 

o o a o o o 


A A <4- TO CM H 
A sO 'O M3 

CP* O' O' A O' O' 


-tO OK)H 
O 0O sD 'J' ^ 60 
A A A A A A 
CT* A A A A A 

oooooo 


'J'MN'OHH 
x}- O A O A A 
<f ^ K) fO (V H 
O' (T' O' O' O' O' 

OOODOO 


60 rH TO TO TO TO 
(M A> A CM A CO 
F-fOO'O'COf'- 
CT* O' CO oo 00 CO 
oooooo 


(M o A CM A CM 

rH A sO CO 00 00 

CO 00 eO 00 00 00 

oooooo 


o o o o o o 
O O O O O CD 
CD O O O O CD 
CD CD CD CD CD O 
CD CD CD CD O O 


onHWON 

000090 

oooooo 

oooooo 

OOOOOO 


oooooo 
oooooo 
OOOOOO 
C 3 o a o o O 
oooooo 


Hr"Or'W'J- 

«-h <—■ cm to a a 
oooooo 
oooooo 
oooooo 


O rl rl CM TO A 

oooooo 

OOOOOO 

oooooo 

oooooo 


HvDtMMMfl 
o K 1 N O CT N 
rH rH rH CM CM TO 

oooooo 
o o o o o o 


coiooHino 

OH(MM'i''0 

oooooo 

o o o o o o 

OOOOOO 


pssflHlAOOO 
<ONO'^ , OC T* 
'flflNCOOH 
O O O O I— » >— • 


fOOLT'LO'TN 

O' TO r- A CM CM 

OHHCSIfOtf 

oooooo 

oooooo 


CM A TA 00 sO CM 
a i-h a o a A 
TO \0 CO rH TO O 
rH rH «-H CM CM CM 
oooooo 


A A «-» CO CM CT* 
A HH TO sO 
iTlS^H'J’N 
CD CD CD rH rH r — I 

oooooo 


TO TO A CM O 00 

Hi-IHHHO 

oooooo 
CM CM CM CM CM CM 
a a P-- A r*» A 


IflCSJvO^HO 

odU'cOOON 

OO^CMT'CT 

CgWHHHH 

r- a a a a a 


A O O A A A 
A A CM A vO TO 
CT' O' O' 0O 00 00 


CO'fHOMNJ 
A A O A vO OQ 

a a a so a A 


a a a r*' r"* p-- a a a a a a 


cm CM r-t sT 00 A 
60 A CM A A CM 
TO CM *-H O' A* A 
rH rH rH O O O 

i*** a a r-^ r" r-- 


A sO A A i— I A 
A A CO CO TO CM 
(SJCMAHAPO 
O O' CT* CT* oO 00 
A> vO O M3 'JO 'D 


H D CO 
00 00 A- 
o o o 


i — I A CM 
TO O A* 
O' CM A 
CM TO TO 
O O O 


TO O 
A CM A 

I-H A rH 
CM CM TO 
o o a 


TO O' CO 
a *c> *-h 
A CD A 
A a A 
A A M 3 


oooooo 

OOOOOO 

oooooo 

oooooo 

oooooo 


oooooo 

OOOOOO 

oooooo 
o o o o o o 
oooooo 


oooooo 

oooooo 

OOOOOO 

OOOOOO 

oooooo 


OOOOOO 

oooooo 

OOOOOO 

oooooo 


oooooo 

oooooo 

OOOOOO 

oooooo 


oooooo 

OOOOOO 

oooooo 

oooooo 


O O O 

o o o 
o o o 
O o o 


o 

2 : 


I rH <M A A rH 

o o o O O •— I 

OOOOOO 

OOOOOO 

OOOOOO 


A A A CO A A 
rH CM TO A A CO 
oooooo 
oooooo 
OOOOOO 


I— I rH so 00 A 00 

H-TAHsOH 
rH *-H CM cm fA 
oooooo 

OOOOOO 


0O A 00 oO A 00 
r^xj-HOco A 
TO A A A N0 A 
oooooo 

OOOOOO 


A A A 00 A A 
A O 0 A rH A A 
cOCPoCMTOsT 
O O rH rH rH rH 
0 0 0 0 0 9 


H N (O *fl VO A 
HinCT'T (P'j- 
M3 h. CC O H TO 

hhhmncsi 

oooooo 


OKlst 
a a o<3 
A a a 
CM CM CM 
o o o 


oooooo 

oooooo 

oooooo 

oooooo 

oooooo 


oooooo 
o o o o o o 
oooooo 
oooooo 
oooooo 


oooooo 

oooooo 

oooooo 

oooooo 

oooooo 


oooooo 

oooooo 

oooooo 

oooooo 

oooooo 


oooooo 

oooooo 

oooooo 

oooooo 

oooooo 


oooooO 

oooooo 

oooooo 

oooooo 


o o o 
o o o 
o o o 
o o o 


CT' CT* O' CT* O' 
CT* CT* O' CT'CT'CT' 
oooooo 


CT* cr* CT* CO f — A 

O CT* O' CT* CT* CT* 
oooooo 


(OOlTrOO^ A 
A A CO A A LA 
oooooo 


o cO o iTi O' K) 
>#■ rH O' A O A 
O O O' O' CT* oo 

i-H rH O O O O 


M vfl H to O O' 
cO A A A -h CM 
N'OlTl'fK)H 

oooooo 


A A O CM TO CM 
rH A «0 A CO A 
0"£K10vON 
CA CA O' CT* oO OO 

oooooo 


CMA o 
rH CM O 
CO A 00 
A A A 
o o o 


oooooo 
oooooo 
o o o o o o 
oooooo 
oooooO 


oooooo 

oooooo 

oooooo 

oooooo 

OOOOOO 


OOOOOO 

OOOOOO 

oooooo 

oooooo 

OOOOOO 


xj" xT A A A A 
>C3 >C O O O 'O 
TO JO tO to TO TO 
s£) sO vC nO n£) 


oooooo 

oooooo 

OOOOOO 

oooooo 

oooooo 


oooooo 

oooooo 

oooooo 

oooooo 

OOOOOO 


oooooo 

oooooo 

oooooO 

oooooo 

oooooo 


A A A A TO tO 
O A O A A A 
KliOrtiOfOK) 
A A A A A A 

O O O O O o 


o O rH I-H CM KT 
oooooo 
OOOOOO 
OOOOOO 

O O O O O o 


oooooo 
oooooo 
o o o o o o 
CD o o o o o 

OOOOOO 


oooooo 

oooooo 

oooooo 

oooooo 

CD O O O O O 


TO TO CM rH O' A 
A A A A A A 
TO TO TO TO TO TO 

A xO A A A A 

oooooo 


A A O U"“t TO TO 
O O rH rH CM TO 
D o O O O O 
oooooo 

OOOOOO 


O O O O O rH 
oooooo 
oooooo 
oooooo 
oooooo 


O I-H CM TO A OO 
oooooo 
oooooo 
OOOOOO 


HK1 C\J M T M 
A A TO rH « A 
TO TO to TO cm CM 
A A A A A A 
oooooo 


A A 00 oO A TO 
A A OO rH A O 
O O O rH I-H CM 
oooooo 
oooooo 


o O O O CD CD 

oooooo 

oooooo 

OOOOOO 


A CM A CM A TO 
rH CM TO A A rH 
o O O O O rH 
OOOOOO 

oooooo 


A A A A 00 A 

O TO A TO 00 O 
CM rH CD A A A 
A A A A A A 
oooooo 


O A A A O CM 

A CM o A O rH 

CM TO A A A A 
O O O o o o 

OOOCDOO 


i-H CM CM CM CM CM 
oooooo 
oooooo 
oooooo 

OOOOOO 


CM 50 A TO CM rH 
A PM rH TO CO A 
rH CM TO A Ln A 

o o o o o o 

oooooo 


TOH'J-A'flCT 

A A A TO A TO 
TO rH eO A rH CO 
LO LA A A A tO 

o o o o o o 


A CM A 
TO A A 
CO A O 
O O f-t 
o o o 


CM CM TO 

CD CD O 
CD CD CD 
O CD O 
CD CD CD 


A -A rH 

O A A 
O CM A 


A TO rH 
A rH A 
A i — • A 
TO TO CM 
o o o 


o o d a o o oooooo 

q t — i i — i f — i r~> CD CD CD CD CD O CD 

oooooo oooooo 
oooooo OOOOOO 
OOOOOO O CD CD CD CD O 


A A A A A A sf «iP J 'f 

xJJxJDx^JxDAA AAA A A A 

oo oo oo oO oO oc oo OC o 0 oO oO oO 

OOOOOO O O O O A5 O 

OOOOOO OOOOOO 


oooooo 
oooooo 
A A aO A O rH 
HHiHHCNICM 


oooooo 

OOOOOO 

CM K 1 M* A A A 
CM CM CM CM CM CM 


O O rH CM TO A 
oooooo 
o o o o o o 
oooooo 
oooooo 


A A A A A TO 

A A A> A A xD 
00 OO CO 00 OO OO 
O O O O o o 
oooooo 


oooooo 
oooooo 
60 A O rH CM fO 
CM CM TO TO TO TO 


O A A CM A A 
rH rH CM 'A A A 

oo o o o o 

CD CD CD O O CD 

OOOOOO 


TO TO TO TO CM CM 
A sCT <A A 'HD xD 
00 oo 00 CO oo oo 
oooooo 
oooooo 


oooooo 

O CD CD CD O O 

A A A A to A 

TO TO TO TO K) TO 


CM to A O A A 

A o oO A CM eo 
rH CM CM^rO A A 
O O 0 9 0 0 
O CD O O CD O 


rH rH O CO A A 
A A A A A A 
60 eO 00 O 0 CO OO 

CD O O O O O 

OOOOOO 


oooooo 

oooooo 

O rH CM TO A A 
A A A A A A 


A A A A A A 
60 >-H A A A A 
00 rH TO A A CM 
OHHHH(NJ 
OOOOOO 


CM A A CM 00 CM 
A A A A TO TO 
00 CO OO 60 OO 00 

OOOOOO 

o o o o o o 


CD O CD CD CD CD 

oooooo 
A A CO A O r— I 
A A A A A A 


rH TO TO 
A A CM 
CM CM TO 

CD CD CD 


A O 
CM CM 
00 00 
o o 
o o 


o CD 
O O 
CM TO 
A A 


•A ■ 

cn o 


H H 
d <r 

T— N. 
A 3 


O 

n d; 

X TH 


UJ T— 

u- 3 


243 


5400 . 0 OSI 3 



TABLE 29. AB EQUILIBRIUM COMPOSITIONS (MOLE FRACTION 
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TABLE 29. 5B . - EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 29C LOW TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 30. IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 30 . 3 B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS! 
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TABLE 30. 5B EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 30C . - LOU TEMPERATURE EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 31. IB EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 32. 3D CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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TABLE 32. AD CONTINUED EQUILIBRIUM COMPOSITIONS (MOLE FRACTIONS) 
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